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[0011] The sebum that forms the outermost lipid layer is secreted by meibomian
glands 10 of the eye, as illustrated in Figures 1-3 of this application. The meibomian
glands are enlarged, specialized sebaceous-type glands (hence, the use of “sebum” to
describe the secretion) located on both the upper eyelid 12 and lower eyelid 14. The

meibomian glands contain orifices 16 that are designed to discharge lipid secretions onto
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the natural aqueous tear film and pharmaceuticals which are intended to stimulate the tear
producing cells. For example, eye drops such as Refresh Endura™, Soothe™, and
Systane™ brand eye drops are designed to closely replicate the naturally occurring
healthy tear film. However, their use and administration are merely a treatment of

symptoms and not of the underlying cause. Further, the use of aqueous drops is generally
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the lipid layer to those conditions are reviewed in Surv Opthalmol 52:369-374, 2007. It
is clear that the lipid layer condition has the greatest effect on dry eye disease when
compared to the aqueous layer or other causes. Thus, while dry eye states have many
etiologies, the inability of the meibomian gland 10 to sufficiently generate the lipid layer
is a common cause of common dry eye state. This state is the condition known as
“meibomian gland dysfunction” (MGD). MGD is a disorder where the meibomian
glands 10 are obstructed or occluded. Figure 3 illustrates an example of such

obstructions 22, 24 or occlusions 22, 24. Plug obstructions 22 can occur in the orifice 16
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contributing to occlusion, thus resulting in a decreased secretion rate of the meibomian

gland 10.

[0020] When the flow of secretions from the meibomian gland 10 is restricted due to

the existence of an occlusion 22, 24, cells on the eyelid margin have been observed to
grow over the gland orifice 16. This may further restrict sebum flow and exacerbate a

dry eye condition. Additional factors may also cause or exacerbate meibomian gland
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are overlooked The external signs of MGD w1thout obvious hd inflammation may be
limited to subtle alterations of the meibomian gland orifices 16, overgrowth of epithelium
over the orifices 16, and pouting of the orifices 16 of the glands 10 with congealed
material acting as obstructions. In severe instances of MGD without obvious lid
inflammation, the changes may be obvious, including serrated or undulated lid margins,
orifice recession and more obvious overgrowth of epithelium over the orifices 16, and

pouting of the orifices 16.
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| ubr j h i , 14, h . _thei
the gRLIET fein SEnBT(p BB Llfod BremiChlS T Gembed gy blocked,
or &by IR 18<%xioa£inefudidgah@?ada@gﬁs FHondthRRdMi 20 td ¥ nbén
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present over or at the oritfice 16 of the gland 10, in
chanpll&mi n channel 18 of the gland 10, which may be

iply | h | [
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ther€iamred toltBeat [HORAErIYhE eguske @ dppesanb tisd Snterh. Mbydfatients

provides a nunber of treatnments for dry eye, there is
suffe frpspdryreye s agesultnd obstenstipys piopeskisions inthe siiaraign glands. Thus,
a neécp&ifct%/ fggérfg{)i‘t()ie gﬁ@éﬁv@%e'aﬁﬂén? of H)}cefn%ibél{lﬁmﬁ'fje{nﬁs & 1%5%?&: Ssufficient
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flowgifaeisisn tolthe $ipidlaysred tiexdystts litmit the eaté deewipbetioh v€the underlying
tregtmant of the, nmei bom gn glands to restore a i
layers, flinisdnelndesrlpesfnig o &eneYIng Possidle phstyclionser agelupinas 23,24 in the

meitofhihd gi'aﬁdliﬁ)e K i%grlg &gg‘ Stﬁe?’ %%gﬁ%dmo% thd SosHIAES s Bk Bg(ihésions 22,

ayer 'S 1 eni ng or renoving possi
24 obBrure in theymethontare glasd OHkregidyve@ tb estotdwebomi fhowricathe lipid layer.

gl ands 10. Figure 2 of the application shows the

obstructions or occlusions 22, 24 of Figure 3 in the

mei bom an gl and§urhbhdre ¥ RIDEQIIEE DleSéiniiPum f 1 ow to

the lipid | ayer” scription
[0025) 02 NIneGmebodithentiofithe: prefent invengicaseeludésithe hteakthrough and
previort]l(s:llyl{lglﬁﬁo% thetho %lf%&glgllill%qiegtntg the inner surface of the eyelid to treat
dry eye caused by meibomian gland dysfunction (MGD). Applying heat to the inside of
the eyelid can effectively and efficiently raise the temperature at the meibomian glands to
a temperature sufficient to melt, loosen, or soften more serious occlusions or obstructions
in the meibomian glands. The occlusions or obstructions can then be physically
expressed to improve sebum flow from the meibomian glands to reduce evaporation of

the aqueous layer.



previ ously unknown met hod of applying heat to the

i nner surface of the eyelid to treat dry eye caused by
woreiososazan gl and dysfunction (M3D). Applyi ng heEr/US2908/051309

the inside of the eyelid cag effectively and

efficiently raise the tenperature at the nei bom an

glands to a tenperature sufficient to nelt, |oosen, or
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insidértR® e AR int dka@mPL, finkkey take tit@neiehir§ midtes tif& the temperature

mei bom an gl ands due to conductive heat | oss.

at the prsibasgian glapdetoggac andy @femméatw@lf id t@rﬂ% tdeg,rgm@dsuus aihpn
opplp ot e b MIge PALE AL BT B riiie e Wiepcpoveri

or sm'ftﬁm&iylghis@he AngiRratwesnla® neéd to%abhtt&k\ﬁednmf’thSt&grees
thirty mnutes for the tenperature at the nei bom an

Celsiisafon §xample Lo mebgy logsening, oF saftaningt cgrtginofsiqyetions or

i ing heat to the outside of
OCCI &e}{sggealpgﬁértﬁﬁg{%IWPn%?%d%urn or damage the patient's
[OOZﬂeI | Untirthespuesent aphlivgtidn, Siswas onle Rives@tolappby mytmtee dutsﬁie of
h betmeen 43 to 45 degrees. Cel sius,, for ex

the YR Fuet PP B 8y GRetioB MEP nMedict e Gromals would
havegpgﬁr%lg ?ct F%? 1t%‘%{) H?;hlg Battd it iRQk ﬁf‘ﬁle% aH. bL?Wa?fhought

Unt'i present appli catt
that apyilyin heatrto the ingi¢ yfﬂhe ayeltdowmﬂé riskitismage ofthe. h;e:hdym e

om. an and functl on i cal

eyebgfl ibelE ShrsRir S 6F R0 SPRIBGh S U hat Heimhss Geuild
occuf Por%}ﬁ éfatﬁl?@.xtat Bpaﬁohf% 455 Qfégﬁé@s @Elsfu@eTﬁé’s%'sMéhes'J«er%énducteg on

t hough hat applying heat to the inside of the eyell
extemhlteaiatmlmd stimulje tissug cbtetheymielr dydidstismorekarhiaivzed ¢pgdblium,
and zis:]sg%llll 8%3 tgafg %geélfRsrat%E:teH ?rom ﬁlga? as eargtlrﬁge skirt Ki"lrl]us,s (r)]x(l)ev\%guld
naturally believe that applying heat to the inside of the eyelid would produce a pain
response at lower temperatures than on the outer eyelid surface. However, it has been
surprisingly discovered that applying heat to the inside of the eyelid is not only safe, but
effective at dislodging obstructions and/or occlusions in the meibomian glands as part of

a MGD ftreatment.



occur for tenperatures at or above 45 degrees Cel sius.
These studi es were conducted on external keratinized

W@ RI08/089BRE tissue on the inner eyelids is PCT/US2008/051309
non- kerati ni zed epithelium g9and as such, is not as
wel| protected fromheat as keratinized skin. Thus,
one would naturally believe that applying heat to the
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pal pebral conjunctiva) against traditional notions and
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FurtifiP '“%? disBotdigd nBhdiBhEled Bfpe ks M HAUBm A TRM A ould be
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[003101 estWhie aot linitinp e theifreseatsindértionythe abilithat e ffeetigdly and thore
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efficignylyirsisq e depperaiuig Al they %19 et byppling et tsuBeside or
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can %\%‘ﬁ 1npl[1.\|ae @Bllnl{g{ang&)g{l&gt 0. & hﬁaﬁﬂeﬁf ands or1 ces thgtn dre tlocated at the

inner surface of the eyelid at the lid margin. The orifices may also be obstructed or

occluded. The application of heat to the inside of the eyelid and proximate or directly to
the meibomian glands orifices may also prove instrumental in restoring sufficient sebum
flow for the lipid layer. When the term or phrase applying heat to the “inside” or “inner
surface” of the eyelid is referenced in this application, such also encompasses the

application of heat to the meibomian glands orifices.



efficiently raise the tenperature at the nei bom an

gl ands by applying heat to the inside or inner surface
w@Rooslg93eyel id may prove instrunental in reachP@rUS1088/051309
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how keratinized the obstruction or occlusion is. Not all obstructions or occlusions have

the same melting, loosening, or softening points.
[0034] By example only, elevated temperatures between 45 and 55 degrees Celsius
may be possible when applying regulated heat, especially if the eyelid has been

anesthetized. However, heat should always be applied to the eyelid at temperatures that



characteristics, including the use of on/off swtching
or pulse wdth nodul ati on (PW) techniques for
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[0037] Inone embodlment after expression of the occlusions or obstructions is
performed, an optional pharmacological agent may be applied to the meibomian gland to
promote the free flow of sebum and/or reduce or prevent inflammation or infections of
the eye or eyelids. Many pharmacological agents have been proposed for treatment of
dry eye syndrome, any of which may be effective or more effective upon clearing of

obstructions within the meibomian glands. Some of the pharmacological agents that may
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inside lof thegryelidi thah awhen .applying heat to the outside of the eyelid. This is because

fewer blood vessels are located between the meibomian glands and the inside of the

eyelid than the outside of the eyelid. The meibomian glands are located closer to the
inside of the eyelid. However, convective heat loss still occurs when heating the inside
of the eyelid. However, it was discovered that if the blood flow was reduced, convective
heat losses could be minimized allowing for temperatures to be attained and sustained at

the meibomian glands in an even more efficient manner and in less time.



Conservation of the aqueous |ayer reduces the need for
tear substitutes to be applied through tear conponent
W@o®Ro8932Thus, tear conponent agents may not hBUBEUS2908/€51309
used as often when enploying the present invention to
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In either case, the force may assist in expressing occlusions or obstructions when in a
loosened, softened, or melted state from the meibomian glands. The force may include
vibratory type forces, including those generated mechanically or those using fluid type

devices or mechanisms. The level of force needed to express obstructions or occlusions
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location in the lid warmer, and in particular to be located behind the insulator proximate

the eyelid, to produce more heat on the insides of the eyelid than on the eyeball. The lid
warmer may also contain a platform. The platform provides a handle for insertion or
adjustment of the heating element, and an area to encapsulate heating components,

including an electrical interface to allow an attached heating controller to generate an
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transfer efficiency and/or reduce convective heat loss. Any apparatus, device, or tool can
be used to apply heat and force to the tissue proximate the meibomian glands. The
application of force may also allow heat to be maintained for a longer period of time.
This is because the application of force may reduce blood flow to the eyelid, thus
reducing convective heat loss and increasing conductive heat transfer into the eyelid and

to the glands. The heat and/or force applied to the tissue can be regulated, as discussed
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efficiency and/or reduce convective heat loss. Any apparatus, device, or tool can be used
to apply heat and force to the outside of the eyelid. The application of force may also
allow heat to be maintained on the outside of the eyelid for a longer period of time. This
is because the application of force may reduce blood flow to the eyelid, thus reducing

convective heat loss and increasing conductive heat transfer into the eyelid and to the

glands. The heat and/or force applied to the outside of the eyelid can be regulated, as
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As di scussed above, ) )
specification illustrate several aspects of the invention, and together with the description

serve to explain the principles of the invention.
[0055] Figure 1 illustrates an exemplary upper and lower human eyelid showing the
meibomian glands;

[0056] Figure 2 illustrates an exemplary cutaway view of a meibomian gland;
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[0066] Figure 12 illustrates a cross-sectional view of the lid warmer illustrated in Figures

o

9-11 to further illustrate heat delivery components and features of the lid warmer, according
to one embodiment relating to the present invention;

[0067] Figures 13A and 13B illustrate embodiments of a lid warmer and eyecup heat and
force application device for securing the eyecup to the lid warmer as part of installing the

force application device onto a patient’s eye for treating the meibomian glands;
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[0076] Figure 22 illustrates the optional “Fuseblow” state flow diagram according to the

system state flow diagram of Figure 20, according to one embodiment relating to the present
invention;
[0077]  Figure 23 illustrates the “Run” state flow diagram according to the system state

flow diagram of Figure 20, according to one embodiment relating to the present invention;



apply heat to the inside of a patient's eyelid and/or

force to the outside of the patient's eyelid,
wW@ewsnglizey to one enbodi ment relating to the pPEBES1008/051309

i nvention; [0070] Figure 16¢!lustrates an interface

circuit diagramfor the heating and force application

devi ce, according to one enbodinent relating to the
[008]e s eRiguterAeitiubtenes the OPdise Fitgterfowl diaplatisdcoaligStoahe system state
q r.essurchontr | systemfor the heating and force .
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. outside of the patient's eyellid, accorél ng to one
Inveghipidi nent relating to the present invention; [0074]

moure 20 jol.l ustrates a systemstate fl di agram.for, .
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[0075] Figured 2 1A and 21B illustrate the "Reset”
relatie-tp dhe pregsendlinygntion;accor ding to the system state flow

i fyoFi 20, di nmbodi t
[oogy 2 Ry E g T 20 nBofRl eyl F66EN e Byl oo
applicatiorn évaéeesecbldengapthigiral 7, dcusai gy ons aibBdim el 18 fhe

according to the systemstate flow di agram of Figure
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deviéd asoddiigotodipwt 27 gicolingOto ohe eabdiingent felaiig t6fiRostesent
relating to the present invention;[0078] Figure 24
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devi&TROD:dRE o 6 @hidiemiR oFiR MESIERVeddbEENT i ON;

[0087] Figure 33 is an illustration of another alternative heat and force application

device, according to one embodiment of the present invention;
[0088] Figure 34 is an illustration of another alternative heat and force application
device, according to one embodiment of the present invention;
[0089] Figure 35 is an illustration of another alternative heat and force application
device, according to one embodiment of the present invention;
[0090] Figures 36A and 36B are illustrations of another alternative heat and force

application device, according to one embodiment of the present invention;



[0080] Figure 26 illustrates the "Stop" state flow

di agram according to the systemstate fl ow di agram of
wWO-2@a/089320, according to one enbodi ment rel at i PGI/US20081€51309

present invention; [0081] Filgure 27 illustrates an

expl oded perspective view of an alternative heat and

force application device for treating M3, according
[0091] onEigereistiis e iifustretiant ofenotier themptiveseat andfoeRtdpphdation
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to one enbodi ment relating to the present 1 nvention;
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devit€ ! RtdrBfhg!t® ohd EmBSERRAT of thY E‘%‘Iﬁt weh@@g4] Figure 30
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.accordi,ng .t o one, epbodi t relating.to the present
devigs AEFHER 10 PogBpoRg i dahopieRerh e ROt o
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of, anot her rnat.ive heat and faorce applicatjon
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[0096]V e ttib@@:42(i9986ivchir® Hfu@tr&ﬁlg ah ARrriabd MEHOALAOSaf treatment
another alternative heat and force application device,
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.1 0088],. Figure.34 i.s an il lustration of another
patng?tg Syﬁb{ﬁo\gﬁeﬁgﬁmgﬁfﬂmé&rg@@ppl ication device,
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0089] Figure 35 is an illustration of another _ o
employingrapalyinghaesé and forep todheeutsidp bf & patiesi's gpalidcfor treating meibomian
G ding to one enbodi nent of the present invention;
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[0092] Figures 38A and 38B are illustrations of

anot her alternative heat and force
Detailed Description of the Preferred Embodiments

[0099] The embodiments set forth below represent the necessary information to enable
those skilled in the art to practice the invention and illustrate the best mode of practicing the
invention. Upon reading the following description in light of the accompanying drawing
figures, those skilled in the art will understand the concepts of the invention and will
recognize applications of these concepts not particularly addressed herein. It should be
understood that these concepts and applications fall within the scope of the disclosure and
the accompanying claims.

[00100] One embodiment of the present invention includes the breakthrough and
previously unknown method of applying heat to the inner surface of the eyelid to treat



appl i cation device, according to one enbodi nent of the

present invention; [0093] Figure 39 is an illustration
w@Rooansmseer alternative heat and force appl i caR@DOS2008/051309

devi ce, according to one enmpodi ment of the present

i nvention; [0094] Figure 40 is an illustration of

another alternative heat and force application device,
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[00102] Until the present application, it was only known to apply heat to the outside of
the eyelid to treat meibomian gland dysfunction (MGD). Medical professionals would
have thought it counterintuitive to apply heat to the inside of the eyelid. It was thought
that applying heat to the inside of the eyelid would risk damage to the eyelid or the
eyeball itself. Previous studies of heat application to skin showed that damage could
occur for temperatures at or above 45 degrees Celsius. These studies were made on
external keratinized skin. The tissue on the inner eyelids is non-keratinized epithelium,

and as such, is not as well protected from heat as keratinized skin. Thus, one would
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[00105] An exemplary lid temperature profile 32 that may be generated when heat is

applied to the inside of the eyelid is illustrated in Figure 5. There, a graph depicts what
the temperature of the inner surface of an eyelid may be as a function of time when a
source of constant heat is applied to an example subject patient. A heat source attached
to the inside of the patient’s eyelid is turned on for a period of time. For this patient, it
took approximately 30 seconds for the eyelid’s inner surface to reach about 44 degrees

Celsius. Unlike the lid temperature profile illustrated in Figure 4, the inner surface of the
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be maintained for a period of time until the temperature reaches the desired level
sufficient to melt, loosen, or soften the obstructions or occlusions (step 42). For example,
the heat may be applied for 1 to 10 minutes, although the present invention is not limited
to any particular amount of heat application time. Thereafter, either during heating or

after, obstructions or occlusions in the meibomian glands may be expressed so that sebum

flow is restored from the glands to establish a sufficient lipid layer (step 44).



to the inside of the patient's eyelid is turned on for

a period of tine. For this patient, it took
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temperature One preferred range for treatment is 43 to 45 degrees Celsius, with a target
of 43 to 44.5 degrees Celsius. A time range to apply heat may be a period between 1-10
minutes, and may be limited to a range of 3-6 minutes. Temperature in this range has

been found effective and comfortable to the patient when treating MGD.
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environments may cause pain and/or burns to occur at lower temperatures.

[00114] Severe cases of MGD that cause substantial irritation or risk to the patient
may even call for temperatures that would produce category one or two burns to the
patient’s eyelid, since these burns generally heal. Temperatures that cause category three

burns should be avoided. In summary, treatment times and/or temperature can be
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[00117] Also, agents, such as Restasis (cyclosporine A), that replace or promote
production of the tear component may also be applied more effectively after treating the
meibomian glands according to the present invention. Treating the meibomian glands
improves the lipid layer, thus reducing evaporation and conserving the aqueous layer.

Conservation of the aqueous layer reduces the need for tear substitutes to be applied
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increases conductive heat gain. The temperature at the outside of the eyelid increases

quickly as well, but less dramatically than at the inside of the eyelid since the heat source
is at the inside of the eyelid. A nominal temperature of approximately 40.5 and 38.3
degrees Celsius is reached at the inside and outside of the eyelid, respectively.

[00120] If the pressure is increased, even higher temperatures are attained as illustrated

in Figure 4. Finally, when the heat source is completely shut off, the temperature
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[00123] The heat and/or force may be maintained for a period of time sufficient to
raise the temperature at the meibomian glands sufficient to melt, loosen, or soften the

obstructions or occlusions (step 64). The force may be maintained after heat is removed,
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[00128] Thereafter, either during heating and/or the application of force or after either,

obstructions or occlusions in the meibomian glands may be expressed so that sebum flow
is restored from the glands to establish a sufficient lipid layer (step 66).

[00129] Just as discussed above in the flowchart of Figure 6 where only heat is
applied, the application of heat may be regulated. Regulated heat can include controlling

heat according to a temperature profile. The temperature profile may be a constant
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may even call for temperatures that would produce category one or two burns to the

patient’s eyelid, since these burns generally heal. Temperatures that cause category three
burns should be avoided. In summary, treatment times and/or temperature can be
adjusted to account for these differences. The present invention is not limited to any

particular temperature or time ranges as long as therapeutic temperature is being applied.
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ree I'si us may possi bl'e when appl yi ng
applicatipn @Vm e do thisepbediaiehty thefheahanddpedeiappheiob eevice 70

consists of a hand-held, battery-operated controller 72 that contains heat and pressure
generating and regulation components. The controller 72 can also be a non hand-held
device that is either mounted or rests on a table top, for example. The controller 72 as
described herein is intended to describe and encompass any device, including but not
limited to electronic and pneumatic controls and supporting components, that is adapted
to allow and control the application of heat and/or force to the patient’s eyelid. The

controller 72 is connected to a disposable component 74, via a controller interface 76, to
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the eyelid at tenperatures that take into
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. or
display 8B icag ’(Sgl%ﬁ cymplatiyg amerBLRfSUNGOPASSARIRIPHEE & ungfown timer
if anPRELTREX RS FAPERSple, the timer display 88 may be comprised of a

number of seven segment displays. In one embodiment, the timer display 88 will count
down from one hundred eighty (180) seconds and will flash at one hundred twenty (120)
seconds and sixty (60) seconds, which is an indicator to the physician to release the force

lever 86 and then reapply force and pressure by squeezing the lever 86 again.



above for the flowhart in Figure 6 is equally
applicable for this enbodi nent and thus will not be
WO 28as®se’ here. Those compounds are il ustratiR&I/US2008/051309
exanpl es of appropriate phasmacol ogi cal agents, but
those skilled in the art will appreciate that other
phar macol ogi cal conpounds may be utilized. [00134] In
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the HeAfihgleleM@ninEidO &S bd trdHsk@Rd 1O 1R REERUYRliANThO RAYIB A be
controls and sup{Jortl ng conponents, that is adapted to

consgiucigd onhel aplasticoincludingsgpglearqdastio suakf asHdRX ANdP S for exaraple.
0 Lh ient's eyelid.. The,controller 72.|s
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an eyelid as illustrated in Figure 9. The

in thejasp ddiatiens Wonsobreiexibia, ks adsally shasid be phly iaimally 90
°°m%?§f9???ﬁgﬁgati&?fﬁeoéﬁ'ﬁ@; %teiaﬁps (illustrated in Figures

appli he inside of the patent's

[00139]! i TheAlwk 90Ndlss Ecrasins MMill ivaaepltfertior tab ap BhAY i Aa6ked to
to the outside of the patient's eyelid (illustrated in

the lensfk eEhelisl warmer platiorm 4 may beseoanedied parpendiculalyt todhe lens 90
: ing! . b f ac t yhi
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capplication device 70 js intended for, use. b .
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ontains a user interfa to all'ow a physician of

90 apypltes hedtec kil inside of the patidnt Gleytlie hheat alamshpportadens electrical

) | icatjon device 70. Tenperature and pressure .
1nter?a%g 96 to aflow the lens &O to e]ectr?ca y connect the heat?ng eﬁement inside the lens

90 to the controller 72 via the interface 76. The controller 72 can then apply electrical
energy to the heating element to generate heat within the lens 90 and thus to the inside of
the patient’s eyelid when installed. Second, it provides a support structure for interface
circuitry 98. The interface circuitry 98 provides electrical connections for energizing the

heating element and communicating temperature measured at the lens 90 back to the



being applied to the patient's eyelid 78 can be seen

on a tenperature display 82 and a pressure display 84.
W®B200808%2Vi ng tenperature and pressure di spl ayRCBES20881051309
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contained within the I ens that can apply
the lens 90. In the illustrated example, the heating element 106 is a material that is both

electrically and thermally conductive. This may be important. The electrical
conductivity characteristic allows current to be applied to the heating element 106 to
generate resistive heat. The thermal conductivity characteristic serves to evenly

distributes the resistive heat over the entire heating element 106 to more evenly distribute



heat to the inside of the patient's eyelid when
installed. The material used to construct the |ens 90

WO 2008089321 ectrical |y conductive, but is thermaP¢CHUS2008/051309
conductive to allow heat friymthe heating el enent
inside to be transferred to the patient's eyelid. The
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according to its location in the lens 90, and in particular to be located behind the

integrated insulator, to produce more heat on the insides of the patient’s eyelid than on

their eyeball.



100, a holl ow chanmber 104 is fornmed inside the |ens
90. The hol | ow chanber 104 supports a heating el enent
wao®sosnseai ned i nside the lens 90 to generat e PERUSWNE051309
energi zed. The heating el erg8nt 106 abuts agai nst the
eyelid side 92 of the Iens 90 so that the heat
generated is | ocated adjacent the inner eyelid to
[0014A]l yFigemt]3ioillubteatessinbeyetgn] ) thads adaied foesdloivthe controller 72

10 aRRLE S e e PRUADE 6o a1 1S if AUFiaR kb R et 110 i
acmew&irﬁéﬂ A" % siporlsH i Wﬁawbma P11t fﬂ{efqn%a @b&ader 114 is

ed to the controller |nter ace 76
attadhed teethe ctitved camier b12. eThe7iaflatableddadsier mlshmltadngected to the

contG TS i bR o See B BT EBAoE) st tha
conthlfe? +}) Eiry%@ﬁ;[) Whiieh theSubRBNI8 k& thlal thb e gfﬂ,q% gngd&érqﬁ@ N{When

nperature exceeds the thre
1nﬂatt®irﬂ@r@at¢upel lloeapehesomrctehe themseddé ofthe epdid 2e Al Brkhildgeat

woul d. and ea n o u i sabl e the
can Fesinfiad Via o e 54 55¢ Refihe kGt B b abPlufids e vlfgres
eyelidd®1AUSER! thé BlddQa 18 inHakRe RG4S of th& KorfoPlt ¢?d1“@5

an integrated part of the heati ngl el ement such that
releasp hef forpedindl ithiis radBe mersbutethe piramthedlaskler] Hhisogleased by the

tc:if'c bt at a given threshold tenperature. [00141] The
conﬁoégf?%g el enent 106 may be provided in any form or

[00148] erwabn dkived kebd e, Bk GaRMrmePHlatfeim be 1ﬁn§e@§:ﬁ$ﬁtb\éﬁ
type heater, a thick film heater, or any one of

eyechp erifiee of slett Harin tharyecups Lidhbesween a lﬁt«?émgdnmbamsm 1 16 The

st SUGTF he E8 LR GBSHE ) NGl S o

eyecb? 11 @wiesl i @setad Gvellna peovade Ahiitdrios t&&ecthﬂall nnect the lid
| ustrated exanple, the heating elenment 1

warmgedgoirigal irfierface §6 B the centeller72aa the gantreligs rmfalrfacgﬁ 76. The
latchgrg#[ggﬁ ahiéfy 11 ‘Eo sé&eof'amﬁtrqny ha\T H a%x?f %uéuggrl carrier base

uctivity c erlstlc ["ows cu
119.Pipd daedertbasd hEd ﬂ&aﬁwm @ba@plhtfdlﬂﬁllbamhaf taltke eyecup 110.
resistive heat her mal conducti vi

The eargerabase i%@mdc%ém@@tfpm vk ﬁarybeoﬁqslﬁc?aeé tagsther ke a clip to
contlof §h §he n e (ﬂ}g&?ﬁ%’lﬁ%h fhlaqﬁe\pjwh{e? pﬁ%{ﬂﬁ a9 1§fn§éf?éa,tm&>%e Erier

nor e ut et heat "t o e pati
117 ehed lndertédb’lhimdm otifieskl 3odtahaeyeenp $10. CWhentthermayrlé:rd)ath Bis

difficult tq regul ate hea nerated b e
not sgpeazeh peaRst Hierqy, ?mlpt@%gz leﬁ?eec@frw éﬁpﬁ%ﬁ% Iﬂ}‘oug g’éﬁ the lid

Warn‘Pé'r gmfo&ﬁmqp eSS L1083 tO5ecARChY fﬁkl%h?mbﬂ plb i g(PfHe Wrrier

Exanpl es 1 nclude the E5101 carbon-I oad
117, podlﬂmhdwﬁyen@ 5. fTgeeyaoup plagorEp] 19 iyadapted tostiliw the lid

th f d Pol .S, .
warnfi oY o v B s e insss o exeebbopiics | O pWnen
insertdd, tHRQ1deBRal Heric8 9B Y thbARl warmer 74 contacts a carrier interface 123,

which provides an electrical connection between the electrical interface 96 and the

controller interface 76.
[00146] Figure 13B illustrates an alternative latching mechanism 116A to one
illustrated in Figure 13A. The latching mechanism 116 is compressed in the horizontal

plane while the eyecup 110 is moved forward along the lid warmer tab 94 until it rests



sel ection and the anopunt of heat it nust generate to
be effective in MaD treatnent. The lens 90 distributes
whews/oggseer at ed by the heating el ement 106. A PEF/yer008/051309
l ens 90 may distribute the 3geat generated by the
heating el enent 106 nore uniformy and over a |arger
surface area. Also note that the application of heat
agaihst thdreutpide bethie' patienttsl aydlidho®A, 9B, NFhastha rla'ltl:hdlﬁil mleehdr@sm 116
. 1 nclude an enpedded heating el ement 106 in the |ens
is reipgse eysi}mn?l@dﬁ eyl rpa@la%én;sﬁsi%aae@ aloyg therlid warmerdab 94. In
: ' : : [ I e »ly f;
this F e N PRl S| QS oL 51 Bire “HATR| B NV AT Ior 00 g the
eyeagpdr s Mge nfomsation,andidetad réedaedihg die latchmgmhéchahiom 1t1bés

. o . [jd . [ tissue, and th
ittt on Bigo e oy Releeciibed et Biihi HeP@HeR | on of
[0014 N& _%2@ 1ﬁﬁé{fa?&dm%rgg%ég]rﬁ%£cg?g g?et doﬂﬁgﬁ& ihfdfface 76. The

I nsul ati provi de t used to construct
conttdiker irderfac@ 6 cohples thesodollemy24bd the lemmr0zind egacup 110 to allow the

contilef 77 G Siminl bl PO yhen e caioR o PRQaNSE P o BUe of a MOD

treatBieR® { PR dodkroll&Ghtel 204176 838NHOY chRcRY EPRbA oRNEhd (R¥Sconnects to
protects the cornea and sclera. As enpl oyed herein,

the qohtrolen7 'Thesahungceor 130 itidludeg bath areledtsceal mtenfisbed 22and a

i ncl ude an onponent . or. mat.er i nd/ or specifi
pregBie b Er B 1 B BLind G 20 P BlgsBRESler 7hep send and
receive eQicBRaPSigh S bwdr AN CRclrOnib I RirRY 12620 @HE HloRNthelid warmer 90, as

radi ati on towards the surface of the eye than towards

will b dessyibed it mayeatetsdl belaver hbe ¢leesranicsi wiringd 26 ingertfaces with an eyecup

t.her nal _energ@y r.adi at es re.easi .fowards .t he li.d
electi 0t AT R BEERAER 1 TR SEpdiiche 4 ARG et entipe 96 of
the 118 Wariez 90 id\¢onpeasd & the Ehéc@éni@ﬁﬂﬁ'ix{ggl 26RiHenythd Bd Wasmer platform
eyeball. In the |l ens 90 exanple of Figure 12, the

94 i5 inscstgd ante dhe evequmd Yt ap Hlugirated ithie sxamples of Biguresd 3A and 13B.

d. h [ ef t.he .
e A 5 R A By o
the inflathbie briddenia ochQfe eyldeap he@td agplefoeceiotthd Phicns s By@sRo deflate

according to.its location in the lens 90, and in
the aiygiphcinflatabledladder bitoaglepserforrg apd eeliene prpssiiredIn the illustrated

embbFHL DR prc B PL AFUEE: 28 A SETUER DR AR e 1140n
the ey8pi 110Ust rat es an eyecup 110 that is adapted to 'al | ow
100448, i8girs T atpnicimens Ft 14 Gl e ineriedecipemapeniyo

. C Lo I

betwn 38 SOHEQL T e nckhspshL oBHBARA 74 5 HEe BB pta,

systemhkevelirMhedontolidrd of 1l hehhand fofdectpabitationldadide 70 tartains a
en connecte bing 118

th o the controller 72 vi
presyURE FHPOL IR D PO AP RS PETE RSP ie 1 préksh control
syt 830 fsH&e control component within the controller 72 that controls the pressure

from the force applied to the patient’s eye via the eyecup 110. The temperature control
system 132 is the control component within the controller 72 that controls the heat
applied to the patient’s eye via the lid warmer 90. The pressure control system 130 also
communicates the pressure in the tubing 118 to a pressure sensor 134 within the pressure

control system 130. The pressure sensor 134 is used to determine the pressure level in



controller 72 can punp air into the tubing 118 to
inflate the inflatable bladder 114. \Wen inflated, the
wWe@y@s§932710 applies force to the outside of theCEYS1008051309
9 1A, 91B whil e heat can betpapplied via the I ens 90
and heating elenment 106. To apply force to the
patient's eyelids 9 1A, 91B, the bl adder 114 is
the fubfrigditi8do display tlopressate @f tht peesowratdisplayedd agavelllas to provide

BB Bl B RO RAE a5 e e
as \a[rl)ﬂq) g%?égcriw,ﬁaﬂl HERI deBlh Be%d&’.eTh'é ssubd€enbdrd WAl lows the

orm94 is inserted into an eyecup orifice or slot
recotdaBion of pressuey datapo bd cheledwby theacdnrblén 729 onic beteinahdata

116. The | at chi ng . nmechapi sm 116 proyjd a neans to
acaifin de\ioseCiof Hhetiy REFP g Wrth FoHtSer Soar 88 up. 110
[00V4BYN FiBuMdSIS A% WRbtkat@SmBeAblaflGe SRdinB RS lfa%ﬁﬁugtrﬁechanism 116 on

el ectrically connect the |id warner "el ectriCa

the é¢ygtieyr & cBhedltchingtrhechauisinr Id bASacilitatey peoviding @ oonneotibrebetween
Lnterfa 76., The | at chi chanism 116 |s.comprised
the i WE 5P iabil el K et el B vt i P, R B Warmer

90 td fi}-elcbi®nica iWilify 1 RPwRenlthd e&&%g'o&‘i%%e am REpPRI Hekd BeMens
121 attached to the eyecup” 110. The carrier base 119

platianm 9% \te sequrgithgeyenum 110 to twrpatientspyekd.e fwo aliféeriamt typéskad

e P 120 e PR G RRHER G 08 g, iner
of whlt@tah B8 @6dded skéllr® tHeatfirinf 9408 tAdSyefip 1 18 0B YRE UihelddPe may
When the carrier base 119 is not squeezed agal nst the

be ugsgdecup pl atform 121, the carrier opening through which

[ b LR tform2 i.s inserted closes..to
D e oLl R e S g o T AT
compﬁ&s&lﬁ&@edthﬁic@%ﬁﬁhﬁ 124 & infdrRice R @optrsll 7R 04N datcuil&ly the

adapted to allowthe lid warmer platform94 to rest on

tempegFuigtontroliystemeP 2 f the {idavasperptosipph keat to1tBe pytirnl's eye for
i ) | J ' ) i .
e RSN o S8Rl THSHL PSR sk e i
interfiice vivitessaragomieeridnd drlineefacesitduithy 98thaer Rnibedded in the
ctrical interface 96 and the controller interface

disprgblercomDaBy A g (A KR A LB LG are Foneeied Hulte peatng
elenifngﬁﬁ'jjﬂghxfTF& Rﬁﬂhé’?o]& the pRiBrh Ibh WSLdAE&Ld tdnEe fdller

at chi ng nechani' s s conpressed I'n
interfeme (760 THHRMI fard FHHRM2-heareepeplap td td thernmistoed] 360y, id6B.

along the Ij roer tab 94 until if restsagai nst the,
The fyp URguiskrs if@m,@égﬁmwge ¥ ifegtoneiiempertic e PREent’s
eyelidals E)Qf‘t 39 a TRAPR MR Teddfick FhebRinGRS Ffjallot\&hﬁle Q%iﬁgéfgtuilél&n'trﬁl
fixed in place in its location along the I'id warner
systena b3 Db, mbmitarhhcfstemnmmm fortrenpralt i Bacatis ieyte preiferred embodiment,
the te?nllllogergtruﬁe dr%% %Q%/\\ANG%H %ge hegtel}lg € eegie}lthﬁ)Gl a%gstheg 1%51%2 %f Echheepatient’s
eyelid is minimal, regulating temperature is simpler. This is because the thermistors
136A, 136B record temperatures closer to the actual temperatures at the glands and thus
temperature overshooting is minimized. It is important to attempt to minimize
temperature overshoot so as to not damage the patient’s tissue. Temperature thermostats

or other more complicated regulation circuits may be employed to regulate temperature

as well if desired, especially if temperature overshooting is an issue. Further, the size of



eyecup 110. More information and detail regarding the

| at chi ng mechanism 116 is illustrated in Figures 27-30
W@rwsmsd3L7 be described later in this applicati®R€I/US2008/051309

[00147] Figure 14 illustratgs nore detail regarding

the controller interface 76. The controller interface

76 couples the controller 72 to the lens 90 and eyecup
the Héffing @lealenoind peves @n;spm cheld alk3d begeleotod k@tHarbhly adiidkwh

heat and/or force to the patient's eyelid as part of a

amaaiaRheat qod e aenesttedevanit theraingrelcment Worera
0
eneORRSHRL b0 TR R 0 L%, CRUERL i ey
tempdretnte oveadhobtit er f ace 122 and a pneumatic interface

. Th lectrical interf 122 all t
00381k Spahermistors 1 Senal teiere orasiaed (o1 tedindanay 2sd gpien @eckmg
in tHVEEntthe ShiC LEAR k}feﬁrgm(gg 6 A28 gh%he{ﬂq rJr&@H% {}Qesa{gne Qiona
war ner 90, as w | escribed in no

indiddtiyve off Gampevatives Baith thermik@6s amtceufled &sa varhinoa R BIJ RN po

el ectrical connector 128, on the ey 110 such that
ProYife CQmIC YR FpB(EPEAING. ity BB Lige [ mevilpdand linked
to a‘ﬁ?srer[@f; \%lich% ARBIA0 R RIFEURNEIG. 0N Wil &1§8Qscjdﬁ§ter in
the I'id warmef platform94 is inserte |nto
this emdmpom 1 cangroilen Thseanastdla cwrrert evertherPIUSE lofe shfftpiers so blow

fuse I ABF editfonst 9 B th B a8 fa.Bionis Pnaaigay halbe tid
warkB£90 RislRERBleidRsAEES. THhés, Hiihd f‘@wﬁﬁﬁ&% id 1hst® RPRIntroller

force to the patiént's eye and to deflate the air in
72 camdetpetfthaopenl dircbit aul dee FUSR ling and ke thaf thedaseal@ has been
kel ressure. In the illustrated enbodi nent, the
prevbouéb'ﬁlﬁ? “interface 124 is securely coupled to the
[00182]! arighicd 7al1adess adddiondl cohioRHREHPthd bfbssilr® Qéﬁ‘t&]l system 130

Fi gure 15 supplenents Figure 14 to illustrate the

to proidermpere deted ipiothe disslopest sprleadimprs. Jcbmpmssmre .comzolasmtemwéo

B T

may&j&ﬁisbd: aAlchébka&WeClelOZ@ pERidediiflignedin PcC@BIEE 18 WREW &N the electric
stem 130 and a_ tenperature control system 132. The

puma r1é§ and t:hedaﬂatalalp bladderclid taellpw theneonsroHen B tocdsaiyy o aif to the
t t

s L AORE R0 BRgh+ SOPbLCHRITD} B A

valve Y4t ismlsblffovidbdad esafety atcaktre toenisued thsyl&teqifes:ba& tbshd &Rcup

ontrol conponent within the controller 72t
110 doghioppecerd maigam REFSPUTe scthipes indhe eantrofer 2. e&f%lllﬂsﬁat?%@
tirgl:
Figute o MRl Ao apOWE R eSS 158 i SRRy BBl 318 o
commuersigrtke pressios inltBe tubirtghi 118 to tilee pnresammatmbsytstem 13y forem
. The pressure sensor 134 is used to determne the
Van%sg%%"(ﬁ’f’ BS| evel inthe tubing 118 to display the

[001p5r3gs q‘ié@re 98 ifliErales BRSPS P LSHHroB Sy Ben W8 in Brd etail for the
vid
preferred embodlment The temperature control system 132 includes a power system 142

to provide power to the system components. In the disclosed embodiment, batteries 144
are used as the power supply. Energy from the batteries 144 are provided to a reverse
battery protection and low battery detection circuit 146. If the batteries 144 are low in

power, a low battery signal is communicated over a low battery signal line 148 to a timer



feedback to the controller 72 to provide the various
functions and controls for the system as will be
waele®snsdsed in nore detail below. The pressure BENES2008/051309
134 al so allows the recordagi on of pressure data to be
recorded by the controller 72, or an external data
acqui sition device (not shown) coupled to the
and displayaloheeolléf 2,50 fThel ﬁﬁielf' end di[sﬁlgft é&ﬂtrcgle llllﬁ@isﬁésp%lnﬁﬁle for
illustrates, nore detail,6 regarding the | atching ]
contyplling Hezanytirgers ﬁn‘? ﬁ’épléylélé LEI%PI@ on thefamerdisands. nBeimesand
: f1dd ts@t: idi i Jd
displey SnBoley (50 (AR LR Bitnf R ARGy e B LRy Windibd e
contegldar 78, ihtldingrible lomebdtieely signate Theendrgy fiom the dafi¢riv’ilds are also

routftq Yiopa R okt 151 b Mewide aoiois voliaecisvalt eadsd by the
confr&lfer A2tah& Rtk b&nﬁ&ﬁégts@or I¥8alind fl%t? glﬁait Fl?éﬁggseﬁf in@ltfdd 18 ot

mechani sm 116, 116Awer € previ ous rated 1n

limifeidga aag parfeulantypd 8Bpovedrtsiistemarr spéviihposer domporats.t o )
ure the platform94 to t eyecup 110, aqr any other
10041, T 2 FwRtslivn SORen) it g ey e G o Adieaatbatie 134 to

BEprebufe Mdrtbm ' ef £44.1
BB RER WG ol SURROX G 00T e 156y

alsosontaimd timer inRrfagn 85 tarthe tuleannd/displey tentdlend 50 o that times can
t 32..to the.lid 90 t |y heat
be e Medor B Ry 1% Shte Pedel 1 A iy (R SEb1 TBsRI0 AR RURRarcige

patiéiit hietniBRlsTot hal 36 IR t6 BRIVER diitd fob st giltpostR e TRE Yata logger
interface wires are connected to the i'nterface

156 giay dgicoppled ® a teat congeaterblficsedhitioggded ddfagpgrsdingéhe system may

Qn 74, HEATER+ an EATER- are connecgted to the
be VRS CL i VR Sy PR o] et e SRR e
coneirled.m 94 is connected to the controller interface

76, THERML+ and THERM2+ are coupled to two therm stors
[00155) o, Thezemaingipiof; the temnsratitsconkolsystam 132aRNgiste Wi verious

om0 P 588 el S B e

and foeeqpappiitation deoiter70] Thyst @mpbaeéntt arepovitied infthe form of various
nperature for control. Because in the preferred

t
Circu A RARFR! Compenenésyiralugding progragpmakle grte arreye(Rewb i Thy

com TR cABEu AP R0 16,8y 100 RESRERLF HF sk
Thesoeonpssertideill bedestsbaria cdBmActickd6ih Faeessd 1t 261hdsw] whieh

¢l oger, to the acgtual tenperatures at the glands and,
deSCfliaﬁﬁletl%ﬁ &P Ql 108 th\ R Plemo YqtR 1t theps FATRONEALS cpp be provided by

o : N ) ;
R A A R
architdvdingpistladmg software, if desired.

[00156] Figures 21-26 illustrate the state machine of the controller 72 and the various

operations performed in the states that provide the operation and logic of the heat and
force application device 70. However, before turning the state machines and the logic of
the various states, a high level overall operation of the controller 72 is described with
respect to the flowchart of Figure 19. Figure 19 will be discussed in conjunction with the

various states that make up the state machine of the controller 72 illustrated in Figure 19.



or other nore conplicated regulation circuits may be

enpl oyed to regulate tenperature as well if desired,
wepensskty if tenperature overshooting i s an PEHUS2008/051309

Further, the size ofthe heatj ng el enent and power

supply could also be selected so that only a known

maxi mum anount of heat could be generated even if the
[00115Ht i legufel Enitlnstrai@t flewehaeneliigh dedribéd the beerhil Gperafibh &nd

1 t%%g use of ~a.requlation circujt to prevent
ogif ShiFEHEHLAnG TR ASPIIBHON FOGAS] el coRisH ek e costaller 72
and #3 §%té}f1§ nﬁmﬁihgﬁfé pfrgsrsulre%gﬂﬁlﬂas?&)ém & a%? é%é&eﬁf%g%@.rg Gohtfol

the  event one fails. Both t m st ors
systethd 3R dacpomhinigte anleenbodimeers ofjthelprésonti iaednitior. @he process starts by
Bot h, t her m st ed to a commo

the GOETRR o/ SHECits . RHVALE (erort0 IndSa g, Toseh et gring: He. 20).
The Ieéﬁttréllér 72 a3 s{ahftg %n h ?es@ﬂ' Mk siehe @ﬁk‘éldsbcgﬁﬁpo&lﬂleﬁt fﬂﬁeerle?et

8, which is also coupled to the
Statebmajd penings ateshiioéa ppwet ¢icke (zrpf)a new isposablehmngmmientldl ier

72 d FUSE f f It
conniEi5e 1 R OnRIS T Al FRoGHinr (i SORLRN 9 G etpEns & Saes gtests
priof ® HRMvifbaréfintitdb G@tEhﬁ’iBe fthag c&rﬁFoll'ei‘ ¢2 W H?éon%%ﬂ%ﬁﬁ are

been previously used. Thus, if [1d warner
operpidug popetlih Glecision202lin Figr 29% alf nd‘ea@ ctrott iv@otedend the comirbller

FUSE t hat  the f 1 h b .
72 5f3Ba P P e Pl S Sipisalt lebep if Figs Dt s 24 in
Fig. 20¥li TheOseY stseIRABRE te Rhtel NE tRe &5uddlI8r m@toﬁaeﬂauﬁg prpRty
130 to provide nore detail for the disclosed

(deC@rﬁmlmrm hig. 1Phdhpeantroller’Zpmeecds Withsheaperdionsénbeging

wea b Elile BF N ARt bR iR Totcs 2R R0k ¢

[00158]Vi Aﬂ@ﬂl d);ﬁidnnthelcﬁntfrdﬂﬁrﬂl il oel fi8een theidekAedek 06 to
punp 139 and the inflatable bl adder 114 to allow the

crealg@tapen Fiseuityin a fysaiblaw state ftep 205 iniég. éysfwsqbtoav sigle 228 in Fig.

i-Af:l ate .t i nfl f
20). r]g{lée % Ssg a 1 r!\éﬁe@ ?b %n%t B%‘l%%gf&{s fog%ébse%léen?r é%t § fjgr safety and
conta@inatiyn reagsisr AstparteTshy epetdih dhedleinleeisurg2] te cbroller 72
eyecup 110 does not exceed naxi num pressure settings

may jdgtefrme e fetel agrthe lid wagmen 90 jaas bserblow iivithy feget $Eite (740 in
Fig. ?@Z “1?' §ch s @Fle%ﬂ% mﬁdﬁsﬁ&?éﬁ%&h{? ﬁﬁ%&?é‘o hek a‘il%ggy E&ntRed,

0O conmmuni Ca € pressure 1 n

and the komgpllet 82 twmmdmt@ﬁhs stop stac0Step @04 $iy Bige 19, k86d dtaxe 224 in Fig.
various functi [ 00153] Figure 18|Ilustratesth
20). {Twseptiplsr 209 tCPaﬁmwe fvpporatign wathdheymstailed fid warmer 90

after%ceﬁﬁé (o e ARG HEBH walfer é@%ﬁ%ﬁ%é& &n SR &RL, tRY S8:ffBller 72

I ncl udes a power system
will enter the reset state (step 200 in Fig. 19, reset state 220 in Fig. 20).

[00159] Next, the controller 72 prepares for a therapy. The controller 72 may first
initialize therapy timers in the timer and display controller 150. Timers allow the user of
the controller 72 to track the amount of time that therapy has occurred, including heat and
force application. Different patients may require different amounts of time for the
application of heat and force during treatments. For example, a treatment cycle may
include the application of heat for three minutes, but force may need to be applied,

disengaged, and reapplied several times during the three minute therapy time period.



to provide power to the system conponents. In the

di scl osed enbodi nent, batteries 144 are used as the
w@omMesseppl y. Energy fromthe batteries 144 aP@&I/US2008/051309

provided to a reverse battegqq protection and | ow

battery detection circuit 146. If the batteries 144

are lowin power, a |low battery signal is communicated

[001)60]’ Subsequdnally] the yostrgleal72 bnMeskH&dnﬁpe@aMelmﬁﬂéﬂChystem 132
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[00162] Figure 21 illustrates a flowchart of the reset state 220 (step 230). The
controller 72 enters the reset state 220 when either a power cycle occurs or a new

disposable lid warmer 90 (with an intact fuse 138 as an optional feature) is installed (step



operations perfornmed in the states that provide the

operation and logic of the heat and force application
welews089370. However, before turning the state PEOR068051309

and the logic of the variows states, a high | evel

overal | operation of the controller 72 is described

Wth respect to the flowchart of Figure 19. Figure 19
232)m Therdadteditbeemsotled 72 chroksuoaetopiing if thetpoevey alippdyiGoltage is

st at es .t.hat ke ihe state machi ne of the )
abovesh et BYIFIBHIT S0 Age It (eaition 734 gli e discloewhemodingals te
batteribs 14k Walsk g%ggqe%t féa&‘@b%ﬁs.mﬁ'tﬁé}a%gﬁgrdrp@dﬁe F}B%og\al(gr .E)aJ;]lJAt”)

operation ogi ¢ of the heat orce a
is digpleyedleonnbe tiet displag 881(stepl236)t Refertihg tcPigtreold, ette 16% tamrery

errob s isp e Bzt et EEanerarcleg SSLAT Wisamerclisan Bmigsponse
to thRNowR HResH, %ﬁ] &bt fr&%l ﬂl% Wﬁ‘attteggef&%iog%lirﬁﬂ_i? 24@ 5Qecrglt?eglow

starts by the controller 72 resettin e res
battegy aignal(lsted#8200 in Fig. 19, reset state 220 in Fig.

roofét; LM, Pl e AEoRAE ¥ SelisTonkSekoie e Gomig s deun

contBfieRwitB I fes@lstafe DXVBY néxY 8étErmPhirgfif dibtPos A i
conmponent 74 is connecrtled to thggéonte?%élﬁoer 72. A treltr7415

installed édacisian 238).e lowhithotintrollgo7hismobraady forapeiationoHowever,

vt Sl W B BRI ool
perfethPP prekdurd BREASHiL fes? ORefeRiry tg gig\ﬁé 18 lthe p&*ssqrélsbr%sﬁ 94 signal

. ..is noted and the controller _Stops operation by
indicative pf mgasupadpressuresin gl whimgd 18 ¢ epnipoudicatad & gpresQre level

224 i i 0. 20). Th di sab
comPfiBy 167 hidicorpibiggies B brestins 150eLR Bt Pl APla 3 apa o
an erfréteshesking c@ttevl isystérh 4 64.1Rjeally, ke re8¥ubinl thé tub2ndd! BCHBHR not

with the operations to begin a treatnment by entering
be grepter thap ambipntpressuse. Hithe pressusg seneey 134 gloasent ppeviina piggal

TN ORIk
134 giay @b e dpRrainkpsepebly0 What, atigedsticapnstd 334 Brrb# fhessife (e.g.

. fuse blow state 222 in F%;g 202. This is so a lid .
A e e gisplayaic oR thedtimern digiay &% (staprddy vimthe HREPRS signal line

171 (RS PRI, RO AETEL L0 LR R4 89, Y1
pressied senpornid4iif pioperly treesuping tphassiire dthedinree disﬁ&yh?&eina'mﬁ qun the
bl.own in the resel sta 220 in Fig. 20). If so, this
reset,iiplay Yaie nei {muJ;éﬁt@h&fﬂ%pgfh%anraﬁ%%)ﬁﬁutwi aglisposable
. . . h .
com LR SR 62800 SRR B RSB 5 v
0 mniritg dep&)ding tve wherretthoh¢at and’ fored ddplicativin derded 70 Blloaared, a

res RGeS N6 s I e s el o we ol piepr
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[00184] . Once the disposable component 74 is installed, the controller 72 can next

optionally determine if the fuse 138 on the lid warmer 90 is blown (decision 248). This
check is only performed if the lid warmer 90 is equipped with a fuse 138 that can be
blown by the controller 72 to indicate when the disposable component 74 has been

previously used for a treatment. In this instance and referring to Figure 18, a fuse detect
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[00166] Next, the controller 72 will check to determine if the temperature level at the

lid warmer 90 is lower than body temperature (e.g. 30 degrees Celsius) (decision 254).
This enables the controller 72 to determine if the disposable component 74 is installed on

the patient’s eye, because if so installed, the temperature at the lid warmer 90 should be at
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[00168] After leaving the reset state 220, the controller 72 may go into the fuse blow
state 222 (step 272), which is illustrated in Figure 22. If provided, the controller 72

blows the fuse 138 on the lid warmer 90 so that it cannot be reused after the controller 72
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are also used to control heat and force application to the patient’s eyelid as will be further

discussed. These timer values could also be based on programming instructions provided

by the user to the controller 72.
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in the disclosed embodiment, the therapy timer is stopped (step 324) and the stop state

224 is entered to discontinue heating the patient’s eyelid (step 326).

[00173] Before describing the monitor state 228, which is illustrated in Figures 25A
and 25B, the pause state 229 will next be described. The pause state 229 is illustrated in
Figure 24. The pause state 229 is entered to disable energizing the heating element 106
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337 ‘BQBS rgl th@ﬂlsc?lgsedvén%c;dhﬁerﬁrﬂh&ruﬁfoglel@ﬁlp@ﬁﬂhé Hreshold }%%1]@ 43

‘then checks to see if the fuse 138 was successful [y
degrb¢Sd\}wism$ aHoweveEUBIS tDEIHEdT tampeeatarz3e el eai be st t@Feny | f

e P ESBESEIH  LSRLE 82,3 o
o g Sl S S B8 T 0 o
q

errml@& I B_X)beag sisplaygd bn dwﬁlm@rhbsmwf} Gtapeit 1 7343 defaathe

r 72 enters the run
Contgo(ﬂgpjr}r%#t? %tﬁes§ gt tez’ég%tﬁ%“g&{@s%% 282) to be executed
[0017/5]u | TireauEr ¥tate R RAPLJustiarad bt fioeRrtdl Fifiges 25A and 25B.
patient's eyelid as well as nonitor the tenperature,

The gyoniter dafg 42 & walh pentisgorddy chesktheolemparagts ead prespre applied to

the ﬂ% he coﬁ’g roIJir B %5@&@ 5&%’ Hgngtﬁ&g@aﬁ%&gig@&’? @O%d pressure

is cht:é’l&ﬂ&piﬁg@irésbﬁé skiisofl 34 eoupbsiad tisd mbigA48. ((ht egulk 8f ihe
or optionally fromthe fuse blow state 222

mea%éedéfsm@)s@mrﬁ and pressma are fisplaygs o8 the controlery?, viaghe
temperature and pressure displays 82, 84. The temperature and pressure measurements
are analyzed to ensure that no error conditions have occurred. In addition, the monitor
state 228 will signal to the run state 226, which is executing simultaneously with the
monitor state 228, when therapeutic temperatures and pressures have been reached.
[00176] Turning to Figure 25A, the temperature control system 132 determines if the

temperature is above a threshold maximum temperature level failsafe for safety reasons



di scussed before the nonitor state 228, which is
illustrated in Figures 25A and 25B. Turning to Figure
WQ@20808882T un state 226 begi ns by the control | ePCTRS2008/051309
initializing a cycle timer ggnd begi nning a count down
timer at the count down tine value progranmmed into the
system (step 302). Turning to Figure 18, the tiner and

(de(ﬁbl&DBm qafitthebhdtd mbREniifS&herbtife el ks beTsJé@t(F@JdEgrees
down tinmer is displayed on the tinmer dlsplay 88. The

Celsiyre | 18sq ithrepventqmpesatugecondision iisashed eplheytersperatiroisply 82 to

1nd1@&te {oht'l?l(ej ﬁ?e‘ii tl?e{t 81\?/&: tg%%%% u?é‘ s (I\;ep ?ﬁte r?téleg n oe[rﬁ(i %%ﬁ%g%ﬁgp
354) rﬁmmtan@r-rot ﬂw@sagé@f g. “EO@’l) &) bd displBgedbirstbe @aRe display 88 in

enbodlrrent the e timer is the anount of tine that
the sagiedegae 6HieRi3 H0- A%ﬁp?@tpllﬁbﬁz vl suier thetstoprstase g4 (stam358) to
L
halt g&’r?g%iaﬂ %gﬁlt %xﬁ%é}gt'ulfbgat éc eel( ﬁcgtélﬁxg%eer 0 is Jd, i H?t efﬂo eh%csgﬁsatfe ‘%ff‘m\ﬁﬁrature
threghioid Ithe mdrl@hedkﬁxi@ontltoﬁgtaﬂlyclts tg&eefj a Ithdlmﬁi tgﬁl@ﬁ%ﬁldra ek &ebrs
t tentseyel In the disclosed enbodi nent,
1364 gé&qﬁﬁ HEERSTH in F’#B? (degisiqmy 369 The termisiond d@A, Ifpproviding
the ﬁl?ﬁér‘?eé%ﬂé ishSed 1*6? Jét%%&ﬂfo'rlﬂ Lhe a&cﬁﬁ&?z{? %{ecgj&?on to
nmers are not ony use rov de A%V el
prevemtcinoaisafie td:mpdrhtareuf’s«ﬁn bemgtapphﬁi tol thopatkads bjDelEkXﬁtep@B& 364).

heat and force a ontothe patien e
The fepsurgdiemperaiue 15&@&3 %Eseéemp?fé?n%élﬁm}ég §% &%13153 66).

0 S d b
oA B o t2&?%2‘*‘%"2%??%ﬂfﬁé‘f&%“?o%%‘*f‘iﬁ**%ﬁiﬁﬁé% fRe, b
tempeeatplenachﬂckecbmam ol ensgastthamhda@nmhire gt the &itl Wa:nmlae90 has not

a&% ed to the Eatlent S eﬁelld via the lid warner .90
exceg Daxupun AUpWbls ipmperaHEe agai a9,% e Do Preraitond Aesistpy
368)' SIf ﬁl'ﬁ:%lﬁf)&ﬁ'tul@e%és '%ﬁcééa&! tHYndXi RS B wabR t&ﬁg%xg@ke REY Bine

he tinmer display 88 in the disclosed e ment
stepy lsqeelpugﬁ@)ixfomd@aﬂlqn dortthisfkehgek are perfornied (staps Ay 366,858). If

o, T4 R LB T SRER BT oS, B

to erﬁﬁl’étthéﬂﬂ 18 fwokiGg b@rr@dw tY eAshr@tHRAE hédt Gall ndi KIplib@td 18 patient’s
HEATER+ and HE% R lines in the electronics wiring

eyeliﬂzﬂle@éb@sw@um éurma) off Vidi the ERVOFE sugnél heat §0hig Rigerad 8t
106 t | d r .90 to ene e and, gener at e heat
(decipipt D). Bine heheaf SITEE ariver s & A dork O SRR H RN G
E_’/C?’ ﬁtarycueSgeﬁé}@teh eatthd@med @AY 8930 inbichiciBe Radwakt ffliretd the
ectrical signal to the heating el enent 106. However,

user 4¢P 312)e The s theg catsre the Istopasiate 224 )i digable the applinatian of
limted to PWMtechni ques. Thereafter, the
heatfslﬂépemgnd di splay controller 150 determ nes i f t he

[00178} | dftmmatehmltMrmxm opefhting @edpetl9 Mdeiiion 370), tht shidem
expired, the therapy tiner is paused (step 308)l and

detemﬁgesdgwé)rgqsgqeée@gl the tuhipg | %15@@9\&@6 maximum allowable

pressure as a safety precaution to prevent too much pressure from being applied to the
patient’s eyelid (decision 376). If so, the over pressure condition is displayed on the
pressure display 84 and the timer display (e.g. “E_5) to indicate the over pressure
condition to the user (step 378, 380) before entering the stop state 224 (step 382). Ifno
over pressure condition exists, the measured pressure is displayed on the pressure display

84 (step 384).



310). This is because the force nust be rel eased
before therapy can continue. The pause state 229 is

WO Rtogosasat ed in Figure 24 and will be di scusseRCT/HS®08/051309
bel ow. [00172] If the cyclestimer has not expired
(decision 306), a start, alert, therapeutic
tenperature, and therapeutic pressure flags are

[00£78]c kekt( @belﬂuﬁrmlnﬂ@re 23B, thd kgsterd bilermities sfethé teagierature at
are set by the npnitor state 228 as part_ of error

the ledwweunwo inabavs thestherapgatis tgmperafuse reting elecision 386y Phigis an

1nd1?¥fg)%1%4t bty :3 ﬁgsdné Alaf hetig Xi‘l‘l}@ﬁb? Elpéﬁseﬁ? cf]é‘rovf%ll |

IS requ 0 un ers ese

therhy8ji aid soahat Wherap?l giineh edll atdverudgry ircthe raosthic226. Thé
not, .either the stop st at&p224 (step 317). or the pause
ther?H‘Fé‘F%FpS‘f‘thF%Fe §¢tHRL 15?2'9 X éMStS@S Al I"ﬂ’}lVﬁb’l It gy be

: prog[‘?ﬂ{éﬁﬁpﬁ gékﬁ’fef%'efemrt@fhlér ph@&lé?%k %é?fﬁ)errél eIt 8bSved

S are proper set, era lmsr WY be
therapeatie teprieeatunsisttiing mdaeoaﬁuaps&ﬁj lhe ﬂ’&raiﬁu’&@tehlmﬁatmdlag is set

319, 320) t h, heat I t 106
<Stel%%§§gsifn05sgths S%G@%W@}pzﬁn@glagﬁgﬂ%g e”ei]ﬁ) the lid
[OO‘VWJ”% mHUB thhnrdeP & fheARte [ thdBystén ﬁﬁ%&t@frﬁm(egﬁqhéﬁlggsure

When the therapy tinme has ‘comp neani
in thehahmg hEs indematipg of thepressureappizd to mﬁnaﬁdnttmwehdms :zlmve the

o B oSO BIELED b e
rlseﬂ f% Aevd %@&ésﬁ%ﬁ t@?%tvidéghérgﬁy Rt doetﬁﬁt the ﬁ%lﬁalrp&‘iiuﬁe?t\ﬁﬁ accumulate

26). [00173] re describing the nonitdor state
in thwhmmstanes’l%l T thezapedctiopresyra edir@gGAsemg RS stenh eAhatna‘evely,

it L84 pg ity BF kg dRoRnte: 12T ek ERuTSu i bove
the tﬁéihﬁétfﬁ@ pEé%s&i‘e%éﬂﬁhg (@RBEH 792)Ght RRrdpRald ﬁ&ss%k@ﬂ&@fs set <8st6ep

O6and wait for the user to'release the force |ever
394)( df nejt the thasapeytia presssa flegis dessedisieprd®oheThe @stern also checks
re-entering the run,state Thse
to adiit B et fei) rit Rlofealits A ot GRHSRG 155 inficRfive
of thd Yb1icB teveh g6 Béihg EfgagBe b e BesK Mowhéiapyto ﬁm&ie&gidnea‘%) If
to allow blood flowin the eyelids for safe%ﬁB .
ol | er

so, thy eratleg srect GtepAS). Hinet, tharart Sag isdleaediptop

f | sabl . Vi ng

(00181 THeS)uElril A i ahtufe Aoty Do BRER, ¢
deteMﬁlhBHT theipeniréEdigdal trickicaph 3hé) as abhiadichtid oftEqhea\the8
i s paused from chang{éwgﬁ@and the cycle tinme is flashed

thermistgre b3 d 36Rapart hae gtiqred (éwl@l . devathemistors are
ol g8 e D G el e 6 L s

in resnbditat the bameaponditionsb & themmrptrmrlyltmchﬂng ehclcaﬁer tHeealert flag

systemreturns back to the run state 226 (step 3
is clephed ingigpting thaignq grereendifign pEistsdoy e Shesrmisars (e %Qéat K not,

o e e ey oy S0l e ARk ey 88 Weph) betore

the alert flag is set (step 410). As previously discussed, the run state 226 checks the alert

flag as a condition of allowing therapy to continue. The monitor state 228 continues to
execute in a looping fashion until a condition occurs to place the controller 72 in the stop

state 224,



determine if the tenperature at the lid warnmer 90 is
above a defined threshold tenperature level. If so,

W@ biog/osesg7 be i ndi cative of the heating el enentPdD6S2008/051309
produci ng a heat exceedi ng 8n upper tenperature |eve
of heat to be applied to the patient (decisions 337,
343). In the disclosed enbodi nent, this upper

[00182]‘peF1gtnt¢Q6 itlhstesdsahellasestat of fhe‘anﬁﬁ@’r e&ife eatHihd)$he stop state
erature | evel can be set

k%%e this threshol d tenP
224 dhegop Sipte 2248 enteredavhea by tofal thespny timei bas reached ifs proset
maxifif & efn?{ﬁﬂ‘gwé ?((%/iﬁ cﬂJ ﬁc\éﬁ}s (Et%P 836° quﬁ:? in h{ée tocpa&tate t2%4 the

t enper at ure o Il
conteailed 72 icanmot be tdstarted evithahe mhé dlalsosable ebmponen 79 for safedy )

bei | ayed . on the tl r display 88 (step 341,
reaS%fzfs?Hﬁg%‘? ighal (o the hepting: %ergﬂgéﬂ%dlﬁmasqdde sigpdteat from
. 5]
bein S0P GRR PSS AN (PR SRAZIRR HRohBE s & e Rearing
elenBB] 061t ¢aa alsorbet chsabhstd&dsa fB2Berundasure oo ensuothat yeat Wit ko 1diger

ve ity o Sl e B Raiers ot obwiof s el

OB A B By S .

lnstalﬂeéédﬁcmn Epchatata mayrid domadsuded toamemdiysistepyied). oDnderthe
ature .and pressu

R ot 3 P G a0 B SSR Statery

the JORASIEIEIEB H eZetdb @nRP ﬁle)fé&@ sthéé ﬁ@gkgeengh@f) SHcEthe QBntroller 72
condi ti ons have occurred ition he noni

is nog perferntegtherdpy asid gmthemaoset dmmamtr(dsmaoe 42&,6¢ewar$|0¢hlfthe test

conGE P, TSR BB B 2

optldrﬁﬁtéﬁ%nnéd@&]agﬁifelle&rp&thﬂnﬁl@ aﬁia&é‘ﬂ’yﬂe?&éhec‘kr(ﬁemsmn 425, step
erature control system 132 determnes if the
427)@213@;@: instalied onHevenolinashisiet tasienthmresshpetedli(see Fig.

fail safe for fety. r ns(.d sian,, 352 Thi s
21). THEBaRSH oGBS st s RERLLFRSA AR i) g Befin
agaud@ﬂfe&ﬁé eresy éblndﬁloné fresfimifidied gided ndve BIREEAbM cOnfpRREt74Q8
is flashed on the tenperature display 82 to indicate

installed.t he user that the tenperature is over the allowed

{ r
007958 .61 e G B U T G SE6
compb'rﬁﬁﬂ 7B $8t inay bbemphiyed be gl pledeat @PedM)to appl§ heat and/or force
ontroller 72 mnll enter_the stop state 224 (step 3582
to th% Batrf'ar ¢ ey¢lich agpart of reptig M&l%eAaﬂlﬁrsara@fi in Rigures@ 7\aad sy the

ol bR P AT LS A AR 1.
91B, toe gy 44 01nr the thf hsasﬁi forr, thd GAnlaic3@B0 & eondavd iarskape dnd mirrors

ue (deci si The theristor 136 136B
the cbwavﬁrapﬂ@‘e eheb? i e%ubﬁféa%ql Findanfegrontet leatnyds smployed

hereifiPfRk tQH AfsuifioPNs Riidided RNRkIWBE 8RS hShehPor material wherein
there is greater resistance to thermal conduction or radiation towards the surface of the
eye than towards the eyelid. Stated alternatively, in the insulator thermal energy radiates
more easily towards the eyelid than towards the eyeball surface in order to minimize the
possibility of causing injury to the eyeball 442. In the model that was constructed, the

diameter was sufficient to more than cover the cornea or in the approximate range of 15



prevent an unsafe tenperature frombeing applied to
the patient's eyelid (steps 362, 364). The neasured
W@ eoopesseure i s then displayed on the tenperat BCBUS2008/051309
di splay 82 (step 366). [001547] The tenperature at the
therm stor 136A, 136B used to neasure the tenperature
is checked again to ensure that the tenperature at the
mmlto 5 wan weuldi: sufficiawtfoemosegedassinaingaxdohdal alllep¥edel oF
er at lél‘e again as a safety precaution (decision

te
approgyyately il 6opn. depillhenaizdkhayiayen that dhediampler ek answator 440
cm%%%?mﬁhg?ﬁ%gggggagbo‘;ehe same steps previously

ef forned ear

ler for this check are perforned (steps
[00 , Bither,3b8jnsulkfor Aéd is dohetriveal feom avbiémpatibleanatetal such as

polai g B R oer iths GowBT e e owpr i 1l epsiructed
epos§ &tker Al ridleREl %J’Jé"ﬁ RPthoQEskA |ig?l?e %ﬂf’ﬁlﬁfg?\%&fpg@@ thay be

eéyelid when the swt IS turne
flexibleg buf ideallyshoeld bierwnki ginimallB cémpessble ns3vill)becdihe thear from

e 58S TS S5 Do AR 3Pt et o
the sit864 @0th88yd 3 BAUAEIR LASUBLLVIARC e el adfi Shdild ieifude

user (step . The systemthen enters the stop state
smo¢thzdyes so adinohiol seratdieoraqupeitheathieoryed ohthatey¢.s Aeps&izkbrein the

ol e B Bt e
singlgflrcﬁ‘iﬁ BoRbingN&l. THE ihf\RatbH I (NEodk8s 4 BadANE a?ﬁﬁstmﬁkm&

| owabl e pressure as a safety precaution to prevent
may bgapphiesh Ip disitedcircimsiandss iwhgn sgpdtistruction inttlee paibosiart gand

Lid (decgisi 376) ., | t o
chandSsiplgiT; b st e min oo sl Fel 5 R T pogtigation
of fokdeeextdrii@ly £Pp$ipd aythé ydid, sikehfis)geht®e fiflshr ??és@. Mfe SpeRffically,

pressure condition to the user (step 378, 380) before

withdlag @splagr flﬁ@in.splw lghiﬂd@h@gyﬁli@sﬁwr p&Byure fig appd;e@%‘;he external
sl ST 5L 80> RO P S

440.384) . [ 00179] Next, as illustrated in Figure 25B, the

%stem determnes if the tenperature at the [id warner
[00185] i dn athsy instanees; heragibomian glangebptaeqiion naa he bigeked to a

degr%ed Ghigt t?xgn gﬁh ¢ treaiPwlt 1%{1#: Bll%géél% 318 t ﬂlg‘%lcltl N%es it is
enperaturé has risen a e 1d warnér necessary
nece$saryplocippiethédei apsrgtckhs eyélithih ord té hsan prdaknipl friétlte,
accumul ate in the run state 226. The therapeuctic
softep@ﬁi‘ev%fy @F sagtarnortign ¢idhe a¢clysjon. nhegyagk egrey may be applied by

t ' ' (e
sy TP Bt P RO BE e
resistive 1R fmfitared) Lvdtmmenmthenting editiongvé,dag ioné ofithd@nerduséhot

erapeutic tepperature flag is set, )
pads’t’ Hxat c errﬂcal‘l:y produce an exot ermw%eactlon or in the simplest form a hot

compress. Experimentation has revealed that in order to be clinically effective the eyelid
should be heated to a temperature of between about 35 degrees Celsius and 47 degrees
Celsius. The length of time for which thermal energy (i.e. heat) is applied to the eyelid
depends upon the extent that the obstruction blocks the meibomian gland channel as well
as the composition of the obstruction. In very minor cases, heat may be applied to the

eyelid for less than three minutes or even as little as five to fifteen seconds. On the other



(step 388). If not, the therapeutic tenperature flag

is cleared (step 390). [001 80] In a simlar manner to
W@ 209p@sBeUr e, the systemal so determ nes if theCT/US2008/051309

pressure in the tubing 118 j§5ndi cative of the pressure

applied to the patient's eyelid is above the

t herapeutic pressure setting (decision 392). This is

hand exirefle bRick et ﬁli}aieghiﬂ@a@mﬁé‘lﬁw BirB A ifut ST hb&ird oY, loosen,
necessary to provide thera and 'so that the therapy

or selfafihe abdtraciiers b ta ke anpliedfionarione fa Wezzelid tprexpress the
soft%&j%? O%Et GibhC E%&flﬁéﬁtﬁlqgﬁat 8 lﬁ!ﬁ%ler ‘?ev%glteg teﬁ/att geeeafgéast qre tegﬁcwnt

er na ivel e programme

heattelt€hamgers rvﬂﬂi ﬁfchang Ibtootliaeu@g £sthy b@olir@&ﬁbchaﬁlsﬂ%‘tﬁhithﬁe
t herapeutic pressure setting (decision 392), the
eyelidiemppratire eetying sasngraal indgss thasyo pésusgs aggdijch time thet |
1
obst gloé Pésa{l Ardens IJg%kl C% Ea"éﬁ? Oﬁigﬁ?uel{r 2‘( ﬁsj etﬁ@]}:ﬁ)q% Qé&e@%gi 90 %)ply the
aforésaubd:xpkm;mve fiarce asthd eyelidowithinitimag tiniefiandil cddéﬁibﬁ"the treatment

i ndi cafi ve of th orce | ever 86 being engaged by .the
to bg,siceesshil h%irvg?‘ﬁgr HeT prssure preferably; igiagnilking fypeactien to urge

o il o By i
Agaimdeptendmgtonehe patpreraat] locatidh ef mesﬂaetrmtlbﬁ,ﬁﬁere]d&ﬁ@résslve force

g)gt g{qm ne if their nmeasured signals track each other
may CHYIRSAME SStBCenet her the thermistors 136A, 136B

[00188] hﬁi@ng[ﬁﬁtt)f‘w is ‘?ﬁ‘s%ﬁec( g@c@v‘e&ﬁ a1 ré]'egz&“th %h& BEHE SERES of

aré unlikely to produce the sane output r a given
the elyehqib‘i% as pl;evi@uslytdhsylbeihaAge:ycwpl 444 ds kmpbbyedita popiagerce

and {5 AGRER th RRCid dRoe embofiEheet BE e aeRaR Shorvg! ey i

applfé@ a8 Héééhb&i) astiveis@eh £9WRR 8 hbOdont st RS tﬂbl%ﬁﬁ?élswﬁtﬁ{r)letﬁe one to
06) . not, an error nessage (e.g.

two mlmm amcframe aheyacupéwhich spiyshe Bhedted)dp plhod) orb‘élbcuutﬁr

h f
surtggeSafibe bretid i s FtnniEt BBectd R e b rBIEd Shstgyerin. As
illusRate@tBHé tyclp Rirrads!tdinard B@lﬁ?@Uf the eFAHs WHeR clokBE
noni tor_state 228 continues to execute in a | oopi ng

[001874 hlla A 1&mes 29 andc¥h dietinsator44d) is prQYI@damh @ heater means or

r 7 n th sto st 00182 i e 26
heargt XY 80 U erfBodiedd Fre b Sust Poflg 2 ahiis gy b ifife:
howe¥Re,lthé &n'vﬁthfé i8 igfuate? tiain@hA 2 theldyeball MR &3 MbLan’dfpdoket is

ent ered when the total t herap ﬁ time has reached its

formgd befaveendhei inpiater 440 and thegyebal 4A2.c Shelpir peeked prayides additional
1nsu]%§$r?{% %?anthg}x%g dé’? 1&5@0&19%@9%&0%1&0@3%1 tg%gg%bgaﬁghﬁ%hhﬁ&

e res e Ssane

durirpotip aesthien dmé O Fusledrednds He@ s dthe. 1ns'ﬁﬂlﬁom wilﬂg)esth@ Bﬁlly podtion
the heating el enent 106 _is disengaged t

that gqtuatlykiypiga b}bﬁiﬂnfwé‘éﬁ the eyaball 421 dhis sgctwéqfutbp ’(n§'@1é$9r Aé@yﬂay be
consfEHEEASE a bioBEMPANEE mBtARR! that Wilf QF sEEAL biYbrade the eyeball surface
such as a soft rubber, plastic, or possibly even a soft metal. It will be noted that the lower
surface 452 (i.e., that portion beneath the heater 448) and the upper surface 454 (i.., that
portion above heater 448) may be fabricated from different materials in order to minimize

thermal conduction towards the eyeball and to facilitate thermal conduction towards the



el ement 106 can al so be disabled as a further neasure

to ensure that heat will no | onger be applied to the
wW@2008088325 eyel id (step 423). An optional testPCT/US2008/051309

connector may be installed 4¢p downl oad sensor or other

operational data to nenory for data | ogging or for

testing. If installed (decision 424), the data nay be

eyelithvOhORIHAd 0O aEGRMPI¥hi0S tiRfofeB) Ve siafal
: data i s down| oadggl tlhg cor?tpe%’g ngl gocan Scﬁlec mketsmthe

lowessyfaee 4¥2 Whish peuideadd additional lh@ﬂ%tbmtpéhat dayer2 is r eset

OABich 18,5780 Ry L ASE AR g o155 o

numbtheff otheaeystey slh s 4 dfet Skt 4@8hedsthenl 6'13ﬂé)ﬂbl'efsubﬂl%te) well
test conenctor is not installed, the controller 72

known g thesreskillest intbeaett A5 shover i HigeteGh, e msuéat@m‘hooﬁ gtovided
it SR Pl G 85 BB Sl 5 et o

the lmater 48 dxattényo%l()ea théemalson@skdr unit 4601, téhperatafeiegslbRt )l and
stem enters the

fﬁwﬁ‘ee Fig 1(31 Thereafter, the s
on/off fviteh 404 aszezlecatp ks @rpu@sp@@ﬂpﬂtswgr%geaéeamge@pwwame

r N ]
s BSR40 362 BP0 & Dl
sericd7 TR thelnlnubctantrbheramﬂﬂhémrah adguleeoratBdsl selennéd f thhttle

di sposable co nent 74B that may b | gyed b t he
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Celsﬁﬁ th éyarrﬁ)r I légylﬁ%é tlf__lflgﬁarl ggﬁdéo%fégﬁlgﬁ @gﬁ hﬁg glga@%epp éi’ro‘glgned to and turn
off th@aprruutselsenathau terapératuos is4zOcedadl ireorderan prévent dgmpdgeito the eye

force to the ﬁ elid 9 1A 91B, or |lens 44 gln t he nost
and gprequading tissue; 16 ap Alerag smbadiiend. the iclird48 mastbronapRied to

an “&¥Ff GERES’ ﬁoh)@er SoUr¥AtHYS ke 18 a&?hldteﬂ/‘}?laced contacts 466 and

substantially simlar to a con I ens enpl oye
468 (see Eigure INe term "insul ator" is intended to include

ooy, GrFRRRE Ry wHack e cBinatr GihsneR i AEL e 19 e d e b
of oﬂﬂaﬁl g Upda8 @Fm cdrftifevRYR drida70 em@ﬁdiﬁeﬁa&ﬁhﬁmw Sutwat P68 the

alternatively, in the insulator thermal enerqgy
outelr smfaac e%thmsslaéqs‘myand togsthes withdhandle|456 defimmeansaforisoupling
al.l

the eSS e BRIMEBEE, O ook fe MR T0 5 fapfred soparpi each

othet 411 d3BKI BlclUdesth n¥RE 492 fisd PutpdLGf whikth WillEBERbME eVRISnt as the
sufficient to nore than cover the cornea or in the

descriptirropeaede Aahew ilbistratin Figupso.the braerdhBditsinte pci ent
o TR S 6 5 005 g v

to prbhlae dismioBthesven burfdve fondbe lirgiep eyediliGo agventarappbing o dhdffigg
ranges stated above. [00184] Further, the insul ator

whichapon bliglgpgt Altermatively. dh?» h%%% e9ld; bs| canbedded withingpaiator

440 &Sapphed or connected to the surface thereof and with a smoothing coating overlay

being added.
[00190] The eyecup 447 is adapted to overlie the outer surface of the eyelid,

substantially conforms to the surface shape thereof and is adapted to cooperate with the
insulator 440. The eyecup 447 includes a centrally located longitudinal slot 474.

Positioned on above and below slot 474 and extending perpendicularly outward from the



pol ynet hyl met hacryl ate (PMMA), or in the case of the

prot otype that was constructed, epoxy or other
woraaoeseks wel | known to those skilled in the BET/USZO&051309

i nsul ator 440 may be flexi k7, but ideally should be

only mnimally conpressible, as will becone clear from

the discussion that follows. According to the

body oY eyecupnd7 Isi'aq;duftﬁlﬂe&ﬂﬂd& sphéed hpsard dppeking datile i@l engagement
surface of the eye 442, behind the rear surface of the

armgg & Phicheeludtaicgraliyanelded SRessierips agkandics 448 apdexteasions
4683 953{1811;&(;& tfly hn@dr&li@ F)f %’}@1&)&2@} fsq]p%f tf'?ifaéaﬁYa %Ou@ﬁ%h are in

fluid corhmdeichtivn wilp ezichl dthbrandl wthieh 1hd\aéd€s dni idllet Bichisedr ihidt 482. The
i ngly r in CI%E tion. The jnsul ator 440 provjdes a
p@@?@m PYAFUP 6 £ ¥lapeyvertionylimeags, suphas glue for
exaﬂlngll bﬁ@c_@h&'lvgf ;F;[gfh@ﬂ GEwil téchﬁ"oﬁlq d &M%ﬂgﬁglll%ghn%rg gs sufficient

om an channel "1's mmma
spaoglpamddmhbeﬂaeemﬂhe diaptrageisdiB0 td permlghehhﬂs 4iptoi pasd theretlabugh.

00§15 epile Selilluibar el B lihe soud Galthe erecin a7 edli o€ grovided
wm%&ngle dPaipﬁfa?nP@dU With b hsleeaéﬁhing O:pE‘ﬁiﬁg ﬂ%&gﬁs\ghﬁh Itfe arms 470
0 e o t he

appl T ed he external surfa
may_egaes i Hletxhapigag'msﬁ&ﬁmm bel fabbiestee fnomnt mbloﬁmmgmbl@mdterihbsuch as

| at 0 18 t t
SHERHCGH™ (1584 SISt tDr e lraynsenop Ok aelided blagies
Agaﬁlr ﬁé’ﬁe%ﬂmtgl'@ﬁn %’ty?@ aid &k &b 1 WbkRutoHPhe d%ﬁ?&%ﬁfs%lll vary in

Such cases it 1s necessary to apply t
thlclgnasr gyl/qrciwcm;etely dhiad anltnrnatemborlondm,otbe diapbragnis 4Lsp ,may

compitirs “Hich Farbe abedhegh on7 Bitie R Ry Fhafuch

as ribBer ovelAstik N PIRveRNBIA RSs ﬁ&ferﬁéﬂﬁhﬁt'tﬁ@cdek‘ﬁdﬁ&ﬁ'of eRFISnDehear
as nodalities such as resistive, IR (infrared),

wﬂhuﬁspeatst@ rihcarheunt iof §uldrﬁdd¢dmﬁh®blaédﬂys ##Hxmay be partinlinitlodsr

Q5o BE b BHSE R T Bbfmeny

pump¢epaiidcPeRINb ailetor82hach sk eisddith Apkrfihe QBSHlide? PRe fluid is
clinically effective the eyelid should be heated to a

preferably airabyfraayoalsmbe pligwd éb@u@s waer s3jingeefc.CEpgharswhikeinat7
shov%? gﬁ ﬁlﬁ? %Afél% 13e'3%d'1§ Bﬂfep 10 d:Istsfs{ fgﬁhé %fte}MH& Ag g%‘cf:r@c!mlan

he” eye
glandl bbs‘trdctienﬁwhﬁh&natyﬂﬁtprédaﬁt dbsili behoted thak Gtleay tgh%n patient,
om an gl and chanpnpel as well as the, conposition of

cither b%ﬂf thscinpeaor {widynay bedieated 98 scduifed in prdgr toesoften any
glveﬁ‘BBéthEﬂedtrﬂelBﬁkﬁl gf%,ddg for less than three m nutes or
e a

even as it Ive to fifteen seconds. On the

[00132} erWailelnoteiltistentae, Hedtachiges 48@)\conkdchel fabri@sedinchclas manner
r. soften

nutes of he t o nel | oosen,
that %Sh %ﬁiéﬁ]}m BrGsYe %pa? wgt%élr%ﬁsﬁ ¢ sofieneheland phtristive
matetrlﬁﬁuﬁﬁi%lglagldt&aﬁi%@ b&$ SutldT®he gland orifice to clear the gland. One method

would be to increase the thickness of the bladders 480 such that there is less resistance

(less thickness) to inflation near the bottom of the gland and the resistance increases
(greater thickness) as one reaches the gland orifice.
[00193] In operation, the insulator 440 is placed on the sclera of the eye 442 in much

the same manner as a contact lens is inserted. When properly positioned, arms 470 will



sof t ened obstruction. Experinentation has further
reveal ed that the eyelids are efficient heat

wWewhasgers with circul ati ng bl ood acti ng as tPET/US2008/051309
cool i ng nechani sm and t hat sg8he eyelid tenperature
returns to normal in less than two mnutes at which
time the obstruction re-hardens nmaking extraction

extedd bived between the elyblédsefiay, 1Be s ch)upt4@7 apl pbéioned with
aforesayd e res |v f or ce tho the eyelid vvlthln t hat

the Gongavi) SRR TAHIR pchithat dhe maieh enslsipd arms 470 are
I
1nseﬁ%@§1@€n§1f)ﬂ‘?7#g T!t‘Héfeg %4333 Eitr%lﬂﬁ aleﬁ%eﬁl% s 490 tﬁgﬁwhxs 472
engagp\aandansiomﬂé&xhus bm;ptmg tlmmyacupg44§rtd tloy inkulater ¢4® ahd
b de th t
conegiig Paess 66 20hoThe b gﬁgg%fg‘?%a%%ﬁﬁgégfgﬁ%ghﬁéﬁ@é other

meafi&h \pﬁcﬁﬁfeq{éﬁﬂeﬁ ?luicf‘lnsd?iﬁ?ig Q&) gi%ﬁllta%mﬁﬁgf or serially

80
insulator 440 1s I nserte Sbetwe n t e rear
for thqpﬂesdeajed périvdsafitings; foreikample, ezykeinaidteﬂlﬂmpreaﬁter or

sim a0 81y 5 “mlchFon of Rl BE PBades® oh i Be eipandsd apich

will ﬁfgéctﬂé §Tthe® elddgnibdyBM §dim ﬁﬂ‘ﬁ{d@ﬁ 0B IR M d chaRidf? ltdv%}ds

descri bed above such as wth a hot corpress, and
the glami aiffceethuswinblicking ke glard. t Whemvtreatinent is compieté, fager grips

78 BB e oS O el o PR R oty Pe B RES SRS et o stide o

of ald& RhRvEPrE8MRHE Gifnd 478). Sl%feﬁe%ﬂ&d t1RARSIIMEE 440s réﬁoved from the
illustrated, the eyecup mrrors the size and shape of

eyebaﬂéﬁyeqltrq@mm@ﬁcemm [001 87] In Fi gures 29 and

sul.atqr 440 |s ovi ded Wi t ter ans
rootd, JEF i} BEHer®h e o IR HERD 108, Bethlfte g PSR
couldl Be 8mplas88,)sutls aE PrEHéELyp nfeBHdiﬁsm BRWANELT0 HHR is released
curvature is greater than that of the eyeball 442 so

upor ¢earpressiosi of fingekenipsi 4 8o A auesadiof thecarma 70 antoslog 434 as

rovide
wett 8P B SHERR ydPuor G s BREH T 0RO e
Manbﬁl dogtrelamd teleasd ana fordae aﬁweﬂi at mafida adjusiname ofithe icRecuplifay be
treatnment time. Further, ends 450 of the insulator 440

emplgyeq dyying treatipentyangior enigexpression ef thg lobstrystips iog aeqlysion in the
melbl(f)gf{si%r?g ds 1§§<6‘ﬁé(\?eaal\*/hf'e4 St tsgéyl c gl?%;éltﬂx%& i i og}gfe{abb? that the

ney be con

lockﬂﬂigtnﬁchahsmiﬂbé néiir “Eert iiseRvnhd ferce in (&’déﬁdemhhﬁlzeylt&qﬁténtml for
surface such as a soft rubger pl asti pOSSi
T

eye igjpgy, Rurtherdiffgrent eyepypsyith %ﬁlme% m ‘gffﬁ@m ea@rtws may
be eliyllé)} = do‘h’?ﬁoﬂhe& altebAfd dlgﬁy algg B?I?ﬁ&%mé §e dﬁ@ﬂ)&&f in Figures

e upper surfa e., that porti
31-46bbHthe pheseheapplid@jonrany Wil bk diciissad belofvt om di f fer ent

erj.als or t.o mnimze thernal ctio
00158} o a%u%%ﬂ%wgi ﬂﬁﬁaaf@&n?éeﬁ JliEiatae cRppiigrent of the
disp&ape léﬁfn'p@ﬁbntt oY@k nf léiyed OBihad 119sfent10n to aplply heat
acconpl ishing the forego g 'S to prOV|de snal

and/qdoteetts therpatibmt’s eyelid as part of treating MGD. In this ernbodlment the lid
warmer 90C is firmly affixed to the eyecup 110C without the ability to separate the two
or make adjustments to change the distance between the lens 90C and the eyecup 110C.
The only moveable component is an inflatable bladder 114C that is controlled to apply a

force to the outside of the patient’s eyelid. Such a disposable component 74C may be



| ower surface 452 which woul d add additi onal

insulation to that layer. [001 88] Heater 448 may be a
WO 2®B08932E type heater, a thick filmheater, OPCHO§2008¢51309

of a nunber of other types,sosuch as a "flex circuit”

(etched netal on flexible substrate) well known to

those skilled in the art. As shown in Figure 30, the

employsd aatiatplet40 istallknd\isel By tashhibiaas GidimPihegpiemes no adj ustments
handl e, or platform456 1 n which heater termnals

to th@cm?ﬂél@tl of ﬁletebf%cwédpgrwmmquféfq the Jid yemmen 9@ érfemcessary
[00 e ﬂésc\%gqoléaulé 8(319@ l{eln fac %&gBﬁ%%talﬁdewm% baE W e 805 of a

oca e Clrcul comprising

lens tshmldire@pemwél& distugsedid vepmner 80/4,00B. aBhdlat wernyerd0C, contains
th contrgl ler unit 462, and on/ qof f sw tgh 464 are
a he%t ?PE’%IH (19t shaynde apmycheatfa theinside 9f thsinatient’s eyelid when the

1ns1dérl‘lul'ija$é"@tf tHBlenk 99% ?}él%eddbgl%ot) of ’?h% %ﬁérﬁ% eélg ﬁﬂ@{lldt\%ner 90C

tenperature na per t era
also thmteink allid waamehplaﬁoml 94@ tal ekjnve aSeoﬁﬂicsanLtﬂ dbotror exgiagp the lid
The_t her mal ]iontrol ler, unit, 462 may al so be desi gned

Warrpey psfall troveriop of fhedetionkesye: fan eYeewh b0t talsa provided
to applF &R0Ed thdoRSide bf {He pQﬁ&if%%eﬁ@ n’f‘ﬁ@e}teg gf()rr(g %stefoﬁ?%deby an

urroundi ng tissue. In an alternate
uppdnaad theMSnmy ciyes 47dAnd¢1Rd Anwpaming é’r73 idmoevided betowsen the two

cups 2 eS8 e it e cetler BREGFEE b5 S0 a8 8 making
adjuﬁﬁi‘eﬁfs g %eéh%\é PRGUKeibAnial §laAls RRIGRIE 4RTP Qﬁkf—‘ﬂélo%ﬁe &dnter of

Fi gures 26-29, a pair of "opposing spaced apart
the lersn tThue\itmey nat besne¢@Banyxo epplydercp emdleccantar bﬁ/the eyevapd 10C

t h f
wheig g biner a0 Lo ieR 558 rabipF e ettt yhed i magatine
comBARAHU A indt@1ddNThé B8 WaBh& plAdiim IPR sEQREIGFxeY %o ﬁ{e'&ecup
470 are tapered towards each ot her and each include$S a

110Gatt asrintgpiace mu@uﬂiﬁ)@avr@vldwn ifichd distancebetwen theiinide ofithe

S illustrated in
ey“\iﬁ’gb‘?‘ga%‘{h’? %hdeepaqtu lefséh?ﬁc?lgiggﬁto a correspondi ng
[00197P" G5&ire 02 iillustBRs hidtHéraefnaf¢OembsdimeRedf thé Bish¥dable

surfaces are flush in order to provide a snoboth even

companepat4D thot maybe emplayed P nhmprﬁ@npme@@tmn to@pplyrhgaband/or force

i R L
contdpPh 1a8chiy mecHaABRaL EGD that dIRvsUhé agup Ne0P b b@ﬁlﬂix‘éﬂ &d‘ltha lid

snoot hi ng coatjng overl ay bei ng added. [001 A
w mn%ﬂ D ap éaastsmcq betwoen an mflatablediiadder 479 ,a(’c7é?Bo¢nd the

outsh%%?%@'dfﬁw 1? Beael ilysttegonforrrs to the surface

e thereo ed to cooperate with the
[00198] In this embodlment the eyecup 110D design contains split upper and lower

eyecups 481A, 481B similar to the eyecup 110C design illustrated in Figure 31, except
that the eyecups 481A, 481B that support membranes or bladders 479A, 479B to apply
force to the patient’s eyelid are completely separated from each other. The split eyecups
481A, 481B allow the upper eyecup 481A to be lifted independent of the lower eyecup
481B to be able to release the eyecup 110D from the lid warmer 94D. In this regard, the
lid warmer platform 94D contains holders 483 that are adapted to secure an eyecup

platform 485 attached to the eyecup 110D to secure the eyecup 110D to the lid warmer



i nsul ator 440. The eyecup 447 includes a centrally

| ocated | ongitudinal slot 474. Positioned on above and
wWhe008m8skdt 474 and ext endi ng perpendi cul arly PCE/WE2008/051309

fromthebody of eyecup 447 gps a pair of flexible

spaced apart opposing cantilevered engagement arms 476

whi ch include integrally nolded finger grips or

94Dh e legecup Hlatforth 485t @dARIMESCIARS 4844 indedlyatadlibdith €he lid
undersi de_of eyecup 447 is a pair of diaphragns 480,

wariig platiorme941) vig fungf Rrmhhsilisavaraer nlatiora Q4R contains aprupposing

a4, LI ATd Oh FEAN PSSl Hins e
eyecup Ip\]k&fa)tmdﬁélls rebana] fromahe haddgk 483 chfel@X@ﬂi@e?ec(d@OItl 0D from
it wil] be noted fromthe draw ngs

the ltfﬂ‘é(mqs@ﬂ@r t@@é@rwrmeéﬁ}atfggaé’é mlwoa@wm%handiw3 that
can %ﬁfﬂﬁ‘ LAHEEh ﬁgrééjﬁ@fﬁ W%Btapeesc@'é%fﬁg 1 ltdcqnpg& %\za{mer 94D when

erethroug I'Ust
the dyecupol 16D isheleaseie eyecup 447 coul d be provided with a

10055, Fmine B e apoiberetis radye SRBGTERLOHRa PRI
comﬂ&Q:nf@YE Rt fn%? bk Qﬁ%)fd;']g% g&'ﬁ} r@ée‘ﬁ?ﬁl@@ ﬁdlﬁg%ggﬁftl‘ﬁzﬁf &d/or force

such as pol yuret ha pen or close
to ths patiend’ sziyelidad pavtoof, treatingM{&D| Thlsl cnewdivhend desimilagmi the

dispiyB PRSI of SIGHY S EPuR R R e Taesoenan ok i
attacRindrd164s8 %eee&%@ﬁip fi O’]?—‘ﬁ&m thd'Bd VafREY IR %@déﬁ%m letely as

conpri se bl adders which may be fabricated from any
part pf dricp¢cup 1dQPaddabitehinmmechanisns UGE abowsube eyeoup 110F to be

f d that th ff
oG 5 P B oS R SEke bRl B SRR Bt
4904 14908 addedoutdibe sibRe dethe 1630 2P veadpateli al |y f illed
or inflated with a constant anount of fluid or they

[003949} de this embodithent, the eyeeun] Hikndesign qontanseowlic upred andlower

evech B34 S o b bR, HoRg DR Hinsila RS pine
uppes e lower 6Rdcaps 4314,149¢B sﬁf)ﬁort midfbhRgies 4961 |@OBQhat5dijW‘force to
the fluid may al so be heated in order to assist

the pgtientisrayakid. oEyeenp phasiorpsit %h 490 srignd brom the eyemp I\A/ﬁE @nd
contﬁﬁ)élalﬂﬁ)ts ROFRCAd4B fn‘ﬁg%&l{r ﬁtt?cfl @Et ga%h o% acﬁm 4/%3? | \X’ﬁen the

el't her  or e 1 ns at or

clamb@ 49 bedl494B irGyudeaed iogether] e éy@cﬁ;ﬂlﬁlhﬁmmw 49@ﬂ10ve away
obstructed nei boni an glands [00192] Wil e not
from; qaghy ethentoggleasertbe lid awmseplafont 94k dThelid warmerplafprm 94E

was c°‘dfﬁ e&el BokWe Méaeé/ é{ﬁjﬁl?@ﬂ 21%26 A vgﬁ%ﬁtﬁ%‘d{a‘?@sﬁ%A 494B

urges the so
wererm:t being bquqezdche sgtuae thed hbwaaler 0B tothe egbcuiphiel 08l alihd eyecup

0 ey AT S
494 A B B4 a 53 SvihE HleSdyBR G platforms 492, 496 to the desired location on the
lid warmer platform 94E. The lid warmer platform 94E may also contain a grip 489 at its
end to provide better gripping of the lid warmer platform 94E when the eyecup 110E is
adjustably placed at the desired location along the lid warmer platform 94E.

[00201] Figure 34 illustrates another alternative embodiment of the disposable

component 74F that may be employed by the present invention to apply heat and/or force



(less thickness) to inflation near the bottom of the

gl and and the resistance increases (greater thickness)
wW@goosng93eraches the gland orifice. [00193] | n PCT/US2008/051309

operation, the insulator 44 is placed on the sclera

of the eye 442 in nuch the sane manner as a contact

lens is inserted. Wien properly positioned, arns 470

to thea Iiahaiﬂseﬂdh@ bd peat of teeiting aMGDh e heYehbibmhthas 8 lBchidpe

447 is then positioned with the concavity
mGCh%m%’md 161 similag (q e ghspAsabbe comnponert 14keaf Rigure 3a: @Weletﬁh@ the

eyec‘ﬁé lgbr ec(fwga Ql{eqlak' ggc n@%&ﬁét%ttoe?%,[ c t%m S gf‘e): a4t

compmm@pe ‘Hrertuteking mecharasma%F BliowEtheRlyedig 1t1DE te€Be Qﬁﬁe&&? the
to the insulator 440 and connecting contacts 466,

468.
lid wasmerplatferm 34igandsthe distange betyveean fiflaabila biaddpr §08r490B and
d
e QLB RRE8: 8 11520 B ERLECTHL Uiy 110 RS s
interfirce SOB ée albulv erdoattoldr 12 toenfldtothedialdpt £02.t wo mi nut es.

Ihereafter | taneously with the application of
[0074@ el%wewpa@&?rém 04@@%3&% Atiran aH] et supppriythge
f
latctifiEmS QAP A BRE R, flgﬁ SRy Br@&%cﬁﬁ’s;s’dlA,tSBEB that

gl and channe tovvar | ce
supportls mekbrage bhbladde r562 t(W!;Epty fareatortbepatienit’s eyglidet Ehe latching

o B TR B0 o405 i S8 e G B
to eah @tH%? Vfaq{ﬁ?éeﬂ 3f 'R 8 cPaE‘dE% 5478-and 3858 %H %fhlgeiaeﬁgogether, an

insulator 440 is renoved fromthe eyeball
orifica lt inethwt eyesup platfben £107i9 umloglaqd tbtalleivithe bhé waohepltfiain 94F

to b BT B b g e oS SrPlattias Stk s s e Shmer

94F @erm@e ARRedMdi thE ejfe%uf) ¢l GRERIMUPtOIRTRSHES ldf%[hn@é ﬁfohﬂg@ kyecup
ps 478A, 47 a press fit of the arms 470 into

110K IcﬁthedlxhwagrméDF aa@ ltaphtfpnn@éﬁam piedasiay ﬁtonothe eyyecup 110F,
those s

the 3R S0 5 o i Bt o P PR ¥ Biffea

throwdhi tHe biE&Y S 10 Jukteas @i @]iﬁluﬂoﬂﬁﬁwfbﬁl FiRte 3 ethe didrWdlher platform
treatment and/ or unt expressi on of t he obstruction

94E gy abelcastapre gup S0fbatitsiendite pipvifledwetier grippingwicthetid warmer
o5 B SRSk P hEOHAEF W o i B0 B gl

lidvdaﬁnaqﬂaforfrmm nimze the potential for eye injury.
Further, different eyecups with djfferent shapes and

[00293] 1 diigpe 35 illsirptes avothenplismativg puhedimeniphthe disporable

comlkr 0 Bya9 S5 SR KR TDORSHLET I b SHOIRN, rlor s

to thdpaims’ s egelidedsqpart df @Rati b} AD.gUhie @mbbdintent hakslBlatching

illustrat % anot her .alter nﬁt i ve enbodiment of the
mechanism 116G that operates similar to the manner 1n which a syringe works The

eyecup 110G is formed from one piece. An outer surface of the eyecup 522 is attached to
a cylindrically-shaped tube 524 having a platform 526 on its end. The lid warmer
platform 94G extends through the tube 524 and an orifice 528 through the platform 526
and contains a lid warmer platform 94G in the form of a plunger 520 on its end that rests
against the platform 524 when fully pushed down or engaged. To move the eyecup 90G
farthest from the lid warmer 90G, the plunger 520 is fully engaged forward or downward.



di sposabl e conmponent 74C that may be enpl oyed by the

present invention to apply heat and/or force to the
wW@2a08081325 eyelid as part of treating MZD. | n P¢I/ES2008/051309

enbodi ment, the lid warnmer @0C is firmy affixed to

the eyecup HOC wi thout the ability to separate the two

or make adjustnents to change the di stance between the

To thewrsth® DT vaindlert 906G elpseup thd@FecubEl 0G) khe provealsRe is pulled
i s

fl bl e bl add 114C
up G R RIE o o SEO PRl emeovsiest etinefidoramer 90G
and fiffs ﬁ‘ﬁ"‘%@%ﬂﬁﬁ"?’t@%ﬁﬁ@eﬁg WanflERRPAR e o EQRRB S 1986 14 24miYer
therapgrc_hm ci ans during therapy since no adjust msnt s to the
[00B4l ohiEereg 3 6h ana dER S amother slsprarie cattedisuens ok he
i EARon A SBASER, Bl Ry S AU B v
and/@ﬂbrcegme p’ahent’s cjyehdrampart oO0ccatogtMGhs Ehihembodigent is similar
oo T sl oo
530193@)0“35&&9 RVEIEIQH af)ﬁl t&ke &hﬁe F&gf)ér%ﬂﬁ I&Vé%geh&_ G?thg ?%tlent

war ner al so con ai ns war mer tform
Howawrohoth eyeaips 6&@@;}53@8 dmmtdnavet (] tg:reagggetdh dakh dambe eregaged
nst it tient's eye.
sepagi, or AR i S i e pRBoR el ety e

uppe@ oF fvit® epélid & ;sa%n%ﬂ rdt B(Ytﬁ|a't t—'he saie tigke aH @m& ﬁ%nérs the lid
formed by an upper and | ower concave cups

warmgr phastorim i Hig@ntains phinge 4341 bhe vepsn andmh)wew@ymups 531(7A |5¢80B

are ot T B il GO IR BRSNS e B b [ Fer Ry piRm o4

WhefRobiiisa/the kpdtilps SE0A,| 5B0BLcaA babsied aivdy BehPile Tid8varmer
center of the |lens. Thus, it may not be necessary to

platfersp P§Hras iliustraied inEigsemites. Bhe lid @/aey@rmb@i amBEantaing he
groogﬁp Sﬁ{aﬁg ¢39 g'l\glggslla gh%:: gﬁﬁﬁﬁe 2{09\7%613 iy i)e ﬁgtﬁi gg&ﬂ:ﬂrgg% 534

and hboedVd rtli@dsutsakiablilﬂcm& thel 15n§92}paseﬂ1mstfatefcmh Rigurk BeBe Wh‘etpm
110C at an interface section 475 to prow de a

use, thegyasis SBRtvatOB make passp getch P33 fHrthe Jid Wa&am@ﬁa to
lockﬂﬂ) E{Jle surface of the lens 92C [00197] Figure 32
ustrates another alternative enbodi nent of the

[002&5; p@abt 87 dlhnpere ahotledaltthativeraybadimenpdfake dispysablee
resent jinvention to appl% heat and/qr force to the
M

comw@me?ﬂl ‘that Ay hepmployedrhy the Present invegtiands, apply lkqat and/or force
o AR TE G e KRS Bl By 1101

formed by xpetup G40 tieat kuppovia ameambphet éroviadded B4 btechpplyeforce to the
di,st ance  bet ween i nf| at abl e bl r 479A, 479B and
patiepfig e¥filids |]l§’€ e¥%ﬁ”ﬁ’z§2§ cgpt atﬁ%é“l"@ﬁ%‘n@g?fﬁ%o th g syagpger
platform 941 and extends through to attach the eyecup 1101 to the lid warmer platform
941 when the disposable component 741 is installed. The lid warmer platform 941
contains a thickened surface 543 which locks the lid warmer platform 941 into the split

542 and prevents the eyecup 1101 from moving about the lid warmer platform 94I for a

secure fit when in use. A handle 544 is also attached to the eyecup 540 to allow a



[00198] In this enbodi nent, the eyecup HOD desi gn
contains split upper and | ower eyecups 481A, 481B
W@ 20981089321 0 t he eyecup HOC design illustrated PCI/BF2908/€51309
31, except that the eyecup%3481A, 48IB that support
menbr anes or bl adders 479A, 479B to apply force to the
patient's eyelid are conpletely separated from each
technickaarto hdkieths pydcup 64@ oips adj@dting th81i8 walrinevd Ol vethRgdct to the
eyecup 481A to be lifted i ndependent of the | ower
eye“é‘ﬁgétip 481 B to be able to rel ease the eyecup HOD from

[002@ |Flgu1\@§r3§ﬁran8 488 1f115§hlrafé' o[h%g gi%é}n%twgeerﬂﬂoquﬁ@rﬁ%ﬂ e

m 94D cont al ns are a
d1spemblfr @nmmnmyté?dm thap ey fbe rempal@&d dly tthee pre skt mvtehﬁoretymppbf heat

and/3f s, BIeRr } Bvee L8 9 ohisgting MUY obissmeodmigechs
eyec%%tIQGT‘ﬁ(f)r&\ﬁdécf‘& dnk Pt TRE ¢ cﬁh 1961 ég}té’ ) theltitRgRe (#%Yadder

war mer platform 94 talns an opposing c
551 ysaBly Buedtotapatienttregyetith end tentpiss 4&4@6 éiﬁitlmw wltieh an orlﬁce

554 BRREE ek Goddes S b Bh L nlarpd epeh G ortie

554, tWARerdih theved Wﬁﬁne?‘bﬁtfome)ﬁ leRte@y t‘ﬁﬁfugﬁltl@BlflﬁEéTS%Q tﬁé §1‘§dder
‘cont ai ns a handl e 493 that can be hel

advageameshangsm\ gS&lSWE bladdes (not shewn)tis attashed t(htdae |bladdvmdvemce

mec 56, PERSERBERA IS Biveied B FRGE: bl (i fafencs

eyelidit6 RPIFIbR e CAIBRAGS ad Ve inhdharT®Y 596 lﬁmitéa/ﬁﬁhbh{attnh&h 558
resent invention to app 5éftheat and/or force to the

can fitingidp e geocyy SH7 an sl fidgerSSafto plewithatyaddepadvemice mechanism 556

m | t he sable onent . 74E
to mEP R dhogy B e B a1 RRR Py r 20T BRTGRE inilie
Wheh@eﬁi‘éd’c‘t@ n@rdhd Bladds awal rogy tie tid widhet DOINtHdWladdedl advance

rmer 9CE is Erow ded conpletely as part of the

léa}%méSQ@cpeﬂedr ack sstthﬂuth@ncﬁ@ltﬁ%ﬁﬂsgmm@ér@n thrgropye557 and

t tform
can B AT (e Bl S 1otR shlorch by BE e PR o
[002079A Fight0B9 almhnmg anothéd diiermitivé abodifehhef the aBp8sablet 0
be adj ust ed. 002001 In this enbodi ment, the eyecup

compgnenti 4K that may bgieployed by ithe Rigssaf nygetiongRepplyheat gil/or force

e
s E A S S T
provitEtiAs odOpiBees UWCHEYMGWOAQQAWMM drhﬂ?etddap@& lythat
force to the

applis BresogheIPRIThs @e Sléﬁyel e LTHEQRRSAT O Faine oérglﬁége 560 that
o B G g e
566 thogmhiverich ﬂieéide)yzem@ppkatfanﬁ 84Kexttads todBtcintheceyaovgyl 10K to the
lid warmer 90K. Squeezable eyecup platforms 568, 570 are attached on each side of the
orifice 566 to the rib structures 562A, 562B on one end and to a common hinge 572 on
their other end. When the eyecup platforms 568, 570 are squeezed, it allows the lid
warmer platform 94K to be move transversally through the orifice 566. When the eyecup
110K is to be placed against the patient’s eyelid, a grip 578 is pulled such that a neck 576
of the lid warmer platform 94K is inserted and locked down into a groove 574 formed in

the lower eyecup platform 570.



fromeach other to release the |id warner platform

94E. The lid warner platform 94E was conpressed
whei08689321 he eyecup platforns 492, 496 when t hBCTUS20p%051309

494A, 494B were not being ¥gueezed to secure the lid

warmer 90E to the eyecup 11CE. The eyecup HOE can be

adjusted with respect to the lid warnmer 9CE by

[00208]pr Eigsicrdd illstracdsanpthedsltbtnaive eADdBintond ofrthéidipotdite
latforns 492, 496 to the desired | ocation on

eyecu
compiaeny 4L ik gy b lcmpiQyierhby Alke presrat vgntign iweappiy heet andher force

_ . A . ' :
o RAFUT LSRR i85 o bR, U ALY o
lid \Tdnmeegﬁcamlpid.\%dhes trvdjgﬂpdratb Ipyecp:f. aléifﬁgerahbst I8 AJ 688 B editached to
) tion ong the |id warner atform 94E. [00201
hmgp%é@rf@névg Jeretiet Faplay 50k e PPPEPA A P abeRprhL o be
inseflca 618 16l GO TAIALOTRGRFOAL Abhe bBAnESY e TSR0
whetehdesipead. | When theeeyeduipdl 188 ip plateddn thedmlt warmebplatforthi9dL in the

.enhodi.nmen as a .l hi chani sm 116F sim r
desifE OOy b e S SR an b SBH8 et opsog apd e 4204 S, 588 Ry
posiliaRyIfid heleyE¥up 810218 pRicece having an eyecup 504 that
does not contain separgble conmponents. The | atching

[00209] h akltismgh ti8Fpraseind epplichiéonegieansges b dpraviddselewices foedpplying

heat gff T ik 26 e it ot dign e b U 6 gt VD, other
confiikdtRBE aRfposéiBle! elRat Aot M Bigptib&th a ﬂ_ﬁ}ﬁb&ﬁﬁ@%réﬁ?:

contains a pneumatic interface 508 to allow the
combipations|and manpperns ¢o fredtMEGP. thes exdmpldFigae2t] iflogroa)anThe

aterSf S Py LA B AlisR A AL nE b By B fo e
proxithat h Paitf kinSbRRRh ipfarte eeASMBIN An thidEBboldhert RO

a nmenbrane or bl adder 502 to apply force to the
applisdané farce isapplieds, Hepthés appliedh pwlcﬁe@némt@mhzatasans@r to the

2C ] f, e ) t re
e BE G B e BT sLATRE TP AT L BB Qi g oy e
applicligo edikhs tehpetataecit thbdfksidy 6f thel vpdidesbtw &@et3ngT degrées Celsius.
orifice 514 in the eyecup platfaorm 5101 is unl ocked to

The heat svayiabe heiragwlefedencaping the pheaiing meapworaleraent is controlled to
ve LB Rt LIS EYERLBPLAUPEMAIATx | bl

tempeyatard forlrhéMing ridoseningdort s ftehimg dasicelasion bs besnametid nthe he

.eyecup 11CF. If the lid warmer 90F and its platform
meibgppanygland, | | ed away fromthe eyecup 110F, the lid

[0020] TP 2R GrpaF S B PFUGARE RS W HERLAKE pifent eitf}ifin gand
to inarsadeltke pfifintehoy of BedFtramsfdri gusrpred8usly Heschibet], war application of
ST R NN AR RN R
provides greater surface contact between the heat source and the eyelid for more efficient
conductive heat transfer. Further, the application of force reduces blood flow in the
eyelids to reduce convective heat loss through the eyelids and allow the temperature at

the meibomian glands to not only rise to higher levels, but do so more quickly and

efficiently (step 602).



pl at f orm 94F when the eyecup 110F is adjustably placed

at the desired location along the |id warner platform
W@208/080B0203] Figure 35 illustrates anot her alPEF/N81008/€51309

enbodi ment of the di sposablgg conponent 74G that may be

enpl oyed by the present invention to apply heat and/or

force to the patient's eyelid as part of treating M3D.

[002711]s Eiededi amiiér fore ndayl et rabinténedeoha pérsod dftfike §fbtient to
lraisav\;Berates simlar to the manner _jin which a syringe

£ temperdureay ghepeibermignelangs sufficiany in wals IBQS@QeOY saffen the

o RS a0 TRt S SR B,
removed, @ndce vidrea deépendiag or thqakemtrﬁerrtnecﬂhﬂﬁiue xlbsafeds Miinfaiighg force

t.he tube 524 and an orifice 528 through platform
afteriegt i laﬁfan% mahedacq copvegtvadieat pssat &rermglﬁeznm glandspad thus

keepgtFlat rle% Qe t‘B etllﬁ)nﬁgﬂ ﬁfﬁ%ﬁg to the H%r ﬂﬁ@f&/elg $§r more

Iy pus down or
timertbareif theefompemspeﬁﬁﬁ}cf avitinesning heanwvtitheut mdlmmnm’[g fore©may be

he ., pl er. 5 is full ed forward or
emplpghiallpwrgio F}%g@""t‘ﬁéhq YAligh Sy ascheveanguiesestiye frpgments. For
exan%)’l@ GtRhay i)%esntahl% tBInH3t&n légpto'l&sawﬂqutapm 09freat¥nent time

backwards. The plunger 520 controls the novenent
while Iappllymg and rereovitDBranbetivherstredtments.s Adsos & dwtmeeba nt¢essary to

r9OGa t he ecup 11 oadm iste
appl Rafsgh rROsisat Tefcg bt B Al Gutskian A FRIRUGTLof heat, if the
obstRIBASHEF o&ld;sﬁinrié‘ldc‘d@d @ﬁJ@l‘éQ’é ﬁ%ﬁifml@f tottﬁ@ 1id M@ﬁ%&h@r than in the
conponent 74H t e enpl oyed by the present

deepenpartonsort thc)nmhﬂnyamelénd drigteafter, gither duoing heatjygtandforr tise

appiEhfion 8 B F e sh SRRl oreaieoR e B " gupiah ghands

may b8 ekprabsed 69 ﬂ{aﬁk&uﬁpﬂ% i@RGtolBsm SHELE b 16 38tAblishIH B fficient
are provided to apply force to the upper and | ower

lipiddgyer (HerpbO®Dhe pat i ent However, both eyecups 530A

100230 IR B8k nlE e SHERISE o ERR e Re R ERRRRE
conttdnled mewwnhmrth@b@ﬁme fangeythit atrh Saftl B ap;ﬂleﬂ e\Essue pRIxielate
of a patient and not both at the same tinme. In this

the meamxan glands prdjatsuffigient pressure felbomthedemperairgatithe, ge

e, s FERSE R, B, YRR P 108 e i,
heatiag edr bobtedurirg andrafier h@lnagf Of ¢ited thseVihe Iﬂorﬁetnaymss&iae]_a t he

eyecups, 580A, 580B can r.ot at ed avvay fr the lid
eXPIESSHGOCCIypiqns of FhsuUEHons W ena%ﬁ ogsened; $ofien ted SfFF?efrom

o ! 5 S g G40,
genetatetmedddically or using fluid type devices or mechanisms. The level of force
needed to express obstructions or occlusions in the glands may be greatly reduced when
heat is applied to the obstructions or occlusions to place them in a melted, softened, or
loosened state.

[00213] The application of force can also stimulate the movement of fluids or
suspensions of occlusions or obstructions from the glands. The present invention can be
used with devices which generally apply a regulated force or milking action to the eyelid

to express the fluids or suspensions or to otherwise mechanically stimulate the movement



and noved to the outside surface of the I ens 92H as

illustrated in Figure 36B. Wien in use, the eyecups
WG 3BL08BSDB nove past a notch 533 in the |id WeeTER2008/051309

platform94H to lock in plgge. [00205] Figure 37

illustrates another alternative enbodi nent of the

di sposabl e component 741 that may be enpl oyed by the

of f1RidS SRR the RYMES.| Rikohf iARBcés edalRBEHIRY c&ﬁfn‘ﬁ@ué fbréehﬁ)phed to
patient's eyelid as part of treafing MGD

the aybidwiliassist in HPTESyIODI0p ﬂmﬂmdi i@df WEPRISIODS. W@@m;pl m&lso be
used YR PR o MR RIeRA Bt ly ks hhBhfe b Lhe®

assis® pethe Rgpredlon. hr ough the Iid warmer platform941 and
extends through to attach the eyecup 1101 to the lid, s
[00234] netnydevticegnay beramplesed tor@nena@p@g on theoyisiderdiihe patient’s

eyel dhlﬂcgﬁﬁrgdzhs ur egé}goegi%reéﬁi @E{er gs?{%%) ?4%1133\16?&9 :Slrllal & the
appalﬁdtﬁsﬁ dis¢163e944 U. Bt Rutdrd ap@nbétion%Bhadﬁﬂ)nM@\ZeO‘WS01617154 entitled
yecup 1101 from mpving about the lid warmer platform

“Mem;@ aflé ApRaraus {pr drepting gland dyshungdien employieg keatedmedjum) san

inco eg&{‘ﬁé}eﬁloo tlj@fér g%‘mﬁ e@rﬁﬂe&}r I :tiﬁlg%ﬁéc%ﬁplg,la\%g E%x%{?]ﬁ i
empWyédhtd aﬁ)hehdat td)thb loatselead tife fedient’§ §@HA6]a hoagdrfasid Bahsfer.

and 38B |Iéegstrate anot her, alte natlve enbodi nent of
Furtharea gasdpaysbmsraploysrhasrnpesed4g fugdto apply heat tofhe pgtsat’s gyelid.

[00%1% PLSSE Hischbuen f)d\%rlntﬂ% f%\%ﬂg{t gdlﬁ&dé %@5}?2 hEﬁc is

patient's eye as part ting
appledhegulatedtheattdae imhadeqonfrdDihg |hsat|cacmrddrgdo aSemp:ﬁfat}nreqmeﬁle

i T T e
peak§ ard VA9 PuMib: CiRe ?é?n&'iétﬁfe&ﬁoﬁl%%@" 19515199 H@at gﬁ{}sﬁy?{ﬂg

bl adder “advance nmechani sm 554 is pl aced
modulatedivdth &6ibus maﬁemtmhen¢luﬁnMerme oﬁ palsé wndth aatlulation

te t h i 4 t he, bl add
PW R Fdiake s BB Dol el By BltnThe tebpatut R B feised
eventigheh hogd %yelﬁﬂwam dama itﬁgﬁaﬁfé@t s WARTY didcelthe HRFdaSKH

to advance the bl adder (not to the patient's
temp@gﬁémrbsialmpam fpr sluortee pemdds of ltizkd Pbstryotions or wedhsiphsimthe
rotated such..t hat notch 55
meit e BohB R Bk dSel i 2oosBSnE or3p oA panls ks Beybnd
tempRfh@es fat@ah 88 hplicadfithodt tHe\iBe bPmoaiildict el dthe ttétBperature
orifice 552 towards the lid warner 9QJ and | ock in
needpd tcmelt\Mpesendersofter obsirugions arpsclysigatimpy dorgndiondiemt he

o BBA 0o A0 A LR TR 0 A v

sameQbOvg, 106senBigdlor softening points. By example only, elevated temperatures

between 47 and 55 degrees Celsius may be possible when applying modulated heat,
especially if the eyelid has been anesthetized.

[00216] The regulated heat can be maintained at a therapeutic temperature for a
treatment period. The treatment period can be approximately 1 to 10 minutes for
example, since the application of force may reduce the amount of time it takes for the
heat source to raise the temperature at the meibomian glands to the desired level. The

heat could also be repeatedly applied and maintained for a desired period of time to keep



can be rotated away fromthe groove 557 to be
supported by the ridge 552. [00207] Figure 39

WO kd0assa3at es anot her alternative enbodi ment of PETES2008/051309
di sposabl e component 74K thgt may be enpl oyed by the
present invention to apply heat and/or force to the
patient's eyelid as part of treating Ma. In this

the ecvhsibmermubstridiiondly aenddied 68sensd, R Q¥fitéiRM stife. AieheP UBSSE or
The eyecup g|()< supports a menbrane or bl adder 561 that

aﬁe%&}b‘bitéétmf‘élﬁ ¥ regylatedbhagh imeshanieal eyptession qilépidsesgsharifonds

t.al: cont ai Lb .
B e T —
melts84r hean placedrin asidpension Gibtet(by oltalk officttng htelihd b‘ﬁﬂﬁlﬁ@eiolids

eFﬁ@tform 94K extends to attach the eyecup 11K to the
togefhe®)- war mer 9OK.  Squeezabl e eyecup pl atforns 568, 570

. Py ‘
1002173 2OpAGHAY, Ar BB R e obchfidlel ot oBGrRBal & fifrmed
(stepw?@ﬁjfearﬁ(miogglégpﬁam?lgcodng‘ﬁm agerd ma‘g\ﬁﬁ_mpplil]&ll t@)’cﬁ@ﬁiﬁibolmi%n gland to
at f or ns are squeezed, it allows the lid,.
Prm&%fFﬁ*&rfrr?ﬂ flow ot ?ﬁ?’mrﬁq Ueh PEPIEVeH dnfdanmption erripagtiens of
P , . |

the §8roftidskRep 08, MhEBréy s RGBT It Bkl (PTG 6 and
8 reganding ubaof phanmeadoldgil agentdebolve ds agmalip apmicablffedbmhgqm is

' d, and L.ocked down .into roove 574 forned jn
embpgent gt Bwalﬁﬁg‘&eme&m@%. © BRNPRIYS Ake Uystrative

. . | _ . =y '
eXmhot}iL 1&%@@%@%@% orrpone%ctoq)d 4&81 t9 %‘gftt é{ﬁ)gfjﬂ%%%end olilled‘3 %rg%tﬂ}]e
appregiatedhat othey pharimanologicalpoimpohedst maybi¢ vtilidedr ce to t he

10028, kS Fireu an B 0l it ol hparcat Myaion for

applgihg\h'e&%d F6rck Y02 PARAL S bFel il 18 &R et MDD URY thistshodRRéht, heat is
88B, attached to hinge 590, can be depressed to allow

applied deritieorutside efpbeeyrdid4gd fone impéyéfnm: insdle dfohdaf,yelid. Heat is
' J lid. 4 .
B LSO E AR A I —

lan@y@ahPddsirell tdnspepdtaeagved (sté'610)] Homeaiiple, Bealrhay B Seblied t
& in the desired | ocati on,(bt}hhe Ri nger a??t?s 588A§y 55@%lhe °

raiseghe tegieeaiare @t thednsidreofi the syedidgn bevaem4pdididegrnes Salsiuso The
' . 0 Al t h h.th t
heat E&%&ﬁf%g‘}%ﬁg%‘ﬁ%’%’ Ih&n?tl§at§§t - }[6%915% g]éeesms d‘ger\ﬁ e(l"gllg%ntﬂsoﬁ;eonl?rroﬁgc? 5 be

cusse pro

withiphe Wnii@rdiest aahmehe thitsiréleafo forttheeyrYialahd apdsuiffioese t o

the outside of the eyelid to treat MDD, other
temperstyre dormeltipadoasepingpeissobiering pp geclasian poelkstrugtign inghe

: ' {n a nunber of different conbinations and

melb%aﬁﬁ#eggm%'o treat Ma. For exanple, Figure 4 1
[00219] uA fatemapalsalbt applidditv ehecirkidel bMbvteyelid foliacpaeIRAt

j [ for, applyi heat d force to tissue
efﬁc{eggye (r)]ft Ille%{] transfer. %ps p%e\ggusly descg{)]ed, the application of force towards the
heat source with the patient’s eyelid “sandwiched” therebetween provides greater surface
contact between the heat source and the eyelid for more efficient conductive heat transfer.
Further, the application of force reduces blood flow in the eyelids to reduce convective
heat loss through the eyelids and allow the temperature at the meibomian glands to not

only rise to higher levels, but do so more quickly and efficiently (step 612).



proxi mte a patient's neiboman gland to treat MaD. In

this enbodi nent, heat is applied and force is applied.
woe@s/08s2appl | ed provide conductive heat transPE&F/US2908/051309

t he nmei bom an glands to thegesired tenperature |evel

(step 600). For exanple, heat may be applied to raise

the tenperature at the inside of the eyelid between
[00220} 7 Thelkae esd/Giefosdelifay Bdh@athahed Ry a pksed HEtife Sutfidleatho

. neani ng that a heating means or elenent is controlled
raisg eﬁ@n&ﬁrﬁwwttthremﬁ@ﬁw&rbglwbéo anevehsfisienttatmelt, doasal.er
el i f4h Cl ture fo
sofiBfhe oRAriYiShs & EEfsPhe Cugtl LT TP lrb R E sl ater heat
is reglsged, urtvicerversa depending drotiic arRaghenn tbchhiQiRddred Myi9igining
may al so. be applied to tissue proximate the patient's
forcﬁﬁi{?f LIS TefnaYRd ey feusespuuceqtive heatlpssag theymejboméaa glands and
: . . . i
s B P ARy YL Bl 658l M 1 fhe TR | 0 Yor
more figlei thiant' i dhredhnroetvesd' rebresde M binesdxiing heat ivd&ﬁu@lﬂl&ﬁltaﬁﬁing Iforél:e
urface caontact between the heat source and the eyeli
mayh reHin?B@_%é? Pﬁ%‘r’ EOLBRG Rt el atioh ps hmesm Sycgesshier ,
treathfe@ts2 Rk EERAPIONt Rhy bOHESrabRAY ntQ{n%gt {01630 ﬂlettﬁﬁl amount
eyelids to reduce convective heat |oss through the
of treatmiehtlimewdtila kpplying led rempéang farcebatvethizeatmeine Mo, it may
| ands t not1 only.rise to higher |evels, but do, so
not Gk (Re VIR PO K S R E TR o/ forRe 095 i sotrs dusgfioniag
applit@Bén SMEHaP if the bB&rITRYn BEodBRlsAk NsGtddGh cﬁ)s?ﬁ{dﬁ(grﬁitﬂo the lid

time sufficient to raise the tenperature a
margip irasbetithan iyl the\despsupdriiensefithe meibohtian glond efhereaftes odithen

e A A N TOM NI

the ri€Ip&Afh Bhnds n{ali}fbete&gﬂﬁsféﬁ b thet SEBHNIAEWASRIsToREH from the glands to
Mai ntai ning force after heat is renoved may reduce

establish asufficient ipigtlayes§gemb1®he mei boni an gl ands and t hus
p rature | evel at the | bom an gl ands. to
10031 Al B L b her s, 6 RO A%
conttvllsd (bW RHin thepitsairdianged tBatardbdfh &3/be 4pplied & theRGelid and at
force may be enployed to allow blood flowin the

suffigigag pressuredo @Howdhaiemperaiurg gt ihe sadibamien glandwe be raisedr
|, 4 i intain. heat, to. .
RSP P by B OBy o B RSRl pin nd

afterppting. 119 eithet caso)the fogbelmayCassiveinwrpresiing aédBibiss ordbStBuctions
if may not b% necessary to appl %;i gni fj cant ampunts

whenyin g lgpseed, spiterad, prmeligdsiatg from the meikoraignp igjands.i The force may

. . ; . i . ; e

i St S AU 0T, A0 e RSB g e

deviats ep areclpmitms ke tdvel dfforveineedadan egprassbbsihetiona ok ecclusions in

i t.h uring heati and/ or. the ) )
the g?alnds renray %e grea%y recﬁlcec? \%hen lqeat is appfled to the obstructions or occlusions

to place them in a melted, softened, or loosened state.

[00222] The application of force can also stimulate the movement of fluids or
suspensions of occlusions or obstructions from the glands. The present invention can be
used with devices which generally apply a regulated force or milking action to the eyelid
to express the fluids or suspensions or to otherwise mechanically stimulate the movement

of fluids from the glands. In some instances, a small, gentle, continuous force applied to
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[00225] The regulated heat can be maintained at a therapeutic temperature for a
treatment period. The treatment period can be approximately 1 to 10 minutes for
example, since the application of force may reduce the amount of time it takes for the
heat source to raise the temperature at the meibomian glands to the desired level. The
heat could also be repeatedly applied and maintained for a desired period of time to keep

the occlusion or obstruction in a melted, loosened, or softened state. Either during or



[00215] Just as discussed above in the flowhart of
Figures 6, where only heat is applied, regul ated heat
W@ 2008f08sskude control ling heat according to a PCT/US2008/051309
tenperature profile. The tepperature profile may be a
constant tenperature, include ranp-ups, ranp-downs,
peaks and valleys. Further, the tenperature profile
aftermychitreatnishe b eqiulaed keas, mechbeicaistpleadion] oMipills X@T btR&Suids
characteristics, includjng the use of pulse w dth
fro gpogian(giands heberaifqurdto clegs obgmcenswhigh Aaetiessentially
t ' .even higher.at ..
el B At o o et B Rule i o Haif sotis
togeghenge t he i ncreased tenperatures are applied for

rter .periods of tine. Qbstructions or occlusions in
[°°?£@ n@%@?ﬁﬂé{na‘fgqr ﬁﬁa@smom@%ﬁ o7 pRptruptiensdmperdormsd (step
j i t . t y
616F 2h OBl pRdkSlobit R agthmhe KOMbIR TP AL Hhetbifiah Mind T8
prometapler titauflew o€ scbad dral/oretduce lop prwent inflarambti@nor infections of
obstructjans oGel usi gns y depen n how i
the Qrased s d01oR AL e 0B fhehs Ui Ao SAWEBasnafiFigires 6 and
g : . . N
B O I ki
embe{lisvent entl thesrpell notreaspdatadimen Hiosandmpsurdis greidlastrative

exargie bf Shpr et pHRE agpdn e ARG BBt Mot in bt P2
apprediatEiBat 0By bﬁ&ﬁf&cbl%?fca%ﬁlﬁn&ﬁn% B NGzl @

theraﬁguti c tenperature for a treatnent period. The
[00227d ot Figwre 436 Hiseatas an alfernaiys embertimentyof the preddnt iriventi@sfor

on s R P ARBL TR GRS SHSS

forcé ale HOtH 4}lik® FPME dut4IR oTithd IR1iTEHRAHTS appHdan % §ilsilld6r the
desired level. The heat could al so be repeatedly

eyelidip ipreddegrmdreti vethgpieansfes to thedrsiboraian glands tb the desired t o

us{Qn ohstr ion.n a,. t ed,
temge R 16 P Bt IR B PRLL SR A eoliPY h S5 thg tegpperature
at the usidetorelad ¢RIl bbween gBl4TtRArdes BklsiuE A3 AbAFhay also be
expression of |ipids and other fluids fromthe

regulatddy BieRRIRE 1ok AdISatingsmenss BT elsmsat is sontralled tobs within thens
temﬁM‘Htt‘ijas Ry ﬁe&fszﬁée}ta%%%/elf% forp?lllet g}%%iﬁ %ag& ?fz{]nsgtffﬁgiglgtﬁffgggr%ture for

suspensi on s I rtue
meltinghidoshisg b sisftenirgednmscusion@@ dbstAlction in Mieahdibomiah lgind.
ression of the occlusions or, obstructions is
lﬂoéﬁf dt ?fgae mey é{?o %e@ypllealﬁom Puside obthg crelibiodpsrease the
e UEP b Y RO SR IS BL DO UL (05 v

greatenfurfaceeontact betwdenfthehdad saurcd artdthe eyediddor miped éffisienst ep

608) .. The previous discussion in_.the flowharts of
condpptg\%ﬁ,lggt téalgﬁed‘ IFurt er, the appl?cation of force reduces blood flow in the

eyelids to reduce convective heat loss through the eyelids and allow the temperature at

the meibomian glands to not only rise to higher levels, but do so more quickly and
efficiently (step 622).

[00229] The heat and/or force may be maintained for a period of time sufficient to
raise the temperature at the meibomian glands sufficient to melt, loosen, or soften the

obstructions or occlusions (step 624). The force may be maintained after heat is
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phar macol ogi cal conpounds may be utilized. [00218]

remévedybevid@ vérkd deplending Hnake @édtREMatinmen RS EVIhin®finihS force
resent invention for applying heat and force to a

P | forc
afterhgat isfemeved mpy geduee eqnyvaetivertoat Ipgs atithesmeibpmdamglands and thus

' i i he. evel |.d, an orce
e 825 AR L0 o Gl MR L AR ABN A0RER
timeath ifekhe fodcd Wss eniosedieMaintdihie g Gy gt withdumaid¥ihihg force may be
onductive heat transfer to the mei bom an glands to

empiqygd dealiqve blood out iithe eyelids.sncl at ketwesroyicedssive eigaimsnts; For
L T e L

whil€hpplyartandaymaViag firee beigiebmatredimenBaMlsy ittthayt nét bee@tdseay to
means. or elenent_|{s con ;}g{el ed to he within the

apply SHERHICART ATRRUIHOf fRErner saing duation s ApRlicatiesy ef hegt, if the
obstARAcRbr Sockisidd iS 163tedlif TRSE ﬁfo'iﬁﬁi}i 1% thg'ﬁhtnﬁ%gm rather than in the

' ooseni ng, or softening an occlusion or obStruction In
deepehpomiendofithe mejhcamidn glabd2 Thredftdrpeither dwrynglhemting and/or the

lied.to the ingide of the eyelid.to.increase the
appIERRPE PERE Wt aer obnerons R hisiang i iy e bemiopends
may:bﬁ%xﬁﬁﬁ’éeﬂ%@tthe@ @elﬁi{m g%‘iﬁ%ﬁﬂ@f ﬂ&nttﬁ@%l?.g(gstto $0UbGS ANdrficient

e patient's eyelid "sandw ched” th et ween

lipiddayeri(stes62fr)eat er surface contact between the heat
nducti ve

dth lid f fLcient c
r003: “Fhedfteearsy RRiFeHaie PRETAE IR LT oReRIPg fsns 1
contfotRH ¢ Be WitARGhE bR rdnB8s BMArk 9 kObE PR 16 RS EHA ¥R at
heat | oss through the eyelids and allow'the

sufficienprressure to allpwithe temgietabarie ahthginegibiemian ghemd to bk yaisdds e

t ' I I but.. i ckly.and .
suftig@pify PR S Erehe B3Biet ffSe BR Beckihe pdtindapboth dpeng and
afterRYtiNE TARIitAERda8E dhd PtcedmPLadsRintdxpkdssig SbdlidiehLitoblRuctions

raise the tenperature at the nei bom an glands to a

when galoosened; softened, pomekied statediosethe neribernfangdrndie The force may
nc GRSHHEH] 09 5965 RS 0SB UL 50 il e

devicks e Rtbchghians. t Tie: [evel of far0é néeded fd Edpeesd ©BthREions or occlusions
. . Majntaining force after heat is renpved nmay reduce
in the glapdemay b geeaily resiseivhembeatis apphieciie the absigicliars ethus

t I t ' ' | ands t
558 BB BT 4 BBl 5B i 21, O ance 1o

eve an if the force
[002343 rThewrpplicativhiofifatacamgliveaimulate ighovement af fliidg or
susp%%[gﬁg @gggcg&eéwlesgglogmgs b%lgg/% g]!ag d "lf“llleopvl\’/eslegt itnrx]fgntion can be
used with devices which generally apply a regulated force or milking action to the eyelid
to express the fluids or suspensions or to otherwise mechanically stimulate the movement
of fluids from the glands. In some instances, a small, gentle, continuous force applied to
the eyelid will assist in expression of the fluids and suspensions. Vibration can also be

used when applying force simultaneously or immediately after the heating to further

assist in the expression.
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heat source to raise the temperature at the meibomian glands to the desired level. The

heat could also be repeatedly applied and maintained for a desired period of time to keep
the occlusion or obstruction in a melted, loosened, or softened state. Either during or
after such treatment by regulated heat, mechanical expression of lipids and other fluids

from the meibomian glands has been found to clear obstructions which have essentially
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only rise to higher levels, but do so more quickly and efficiently (step 632).

[00238] The heat and/or force may be maintained for a period of time sufficient to
raise the temperature at the meibomian glands sufficient to melt, loosen, or soften the
obstructions or occlusions (step 634). The force may be maintained after heat is
removed, or vice versa depending on the treatment technique desired. Maintaining force

after heat is removed may reduce convective heat loss at the meibomian glands and thus
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of fluids from the glands. In some instances, a small, gentle, continuous force applied to
the eyelid will assist in expression of the fluids and suspensions. Vibration can also be
used when applying force simultaneously or immediately after the heating to further
assist in the expression.

[00241] Any device may be employed to generate heat on the inside and outside of the

patient’s eyelid, including those described herein. Just as discussed above in the
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obstARHoRf dr%cllil?%hé Rere thsihd RABRing 5!§§sen§r%§ of feRin v%se nBy

assist in eggre33|ng occlu3|ons or tructio
example anlypelseateditempefatwnsbgtwoen 42hndeib degates Gelus mhgbe possible

oS e B o R Y

[00242] NI Hel rbpilated BEatREY b6 RfiAindEAMARERPSutic EBpeaNal forh
force needed to express obstructions or ochu3|ons in

treatmigat Rerieddd hedipateng periad o,anrbe@pn@almmém IHed0 riguip fitri ed

a5 RS s S50 B S o Ph3E o L

heat 8¢URté ©Ahise thedbmberatife 8ethe flefOnsihh gluh@d 1 thd@esired &VRNt The
of fluids or suspensions of occlusions or obstructions

heat ﬁwaﬁ\atSH begeneatedly applied prdsmpintaingddor p desivedperied gE e to keep
I
the o\cé)’tlrslh%oﬁ g%/h%s?acm hatlglg{t]%f %osg e%pgljt bfEndEIe a@ietger u[rﬁ%g or

0 express

aﬁer@ﬁclﬁtﬂeeﬂmeﬁd wnegwlatet Bestt iiheéhﬁdn&ﬁl epeesivnAllipidsshd BtHeaflgids
npvenent . of f|UIdS fromthe %%ands. In_sone
q

fr0m+ th% methosyan glaggdshas begrfound to elsarqbairentions arich hayp esseatially
et U SHELA 450 ke 1, 4B LR S S
togethpp)l yi ng force sinultaneously or inmedi ately after the
[Oﬂzllsft i(g]p%otngll)t, lglrfttelh eexrpressmn of occlusions or obstructions is performed (step
636), an optional pharmacological agent may be applied to the meibomian gland to
promote the free flow of sebum and/or reduce or prevent inflammation or infections of
the eye or eyelids (step 638). The previous discussion in the flowcharts of Figures 6 and
8 regarding use of pharmacological agents above is equally applicable for this

embodiment and thus will not be repeated here. Those compounds are illustrative



assi st in the expression.[00232] Any device may be
enpl oyed to generate heat on the outside of the
w@2a08088325 eyel i d, including those described hRCEUS2008/051309

O her devices may be enpl oygd, such as the apparatus

di sclosed in U S. Patent Application Publication No.

2007/ 1016254, entitled "Method and apparatus for
exam?lé%%tf apsrophian ?h&hfiﬁafcéﬂﬂgichmgeﬁﬁpblﬁyh@@ skitladl érditheweti with "

i ncorporated herein by reference jh its entirety.

apprdcinte maz;otaplppha@ami@gwaé sompprrdsiiay hesutdiggd.oyed to apply

[oozpﬁﬁt &ﬁ1‘§§et sﬁ%elilgl ?l%daer[ ) }elaggrﬁgés fnﬁggv@éﬂfse&idg?g czﬁﬁfﬁts &8the

prefePiRARAMAdintentd ofi tHe b&s@w ﬁli\&nh@at Héa at heeddathie appls:atmn can mean
eyel i d. £00233] Just _as dlscuiﬁﬁd abgﬁe i.n lated
the applisatipap thgnnzp]:,eggngg;s Hgat jpywpea ]69 19, tpapgntasFﬁyF 1%6 ate
ul at e | e lied
struchsg ortsg“,g\ét{hzl?ggtlsgﬂg uél?é: lrnéﬁ&?ﬁ Bf‘%hgﬂn%ielregt ?e@g?‘g?ﬁ@{s KH nag% ied to

the pﬁ@nﬁs eyniditaapply prgsuratathe patient!siegelid, anlptedpg'ucture and/or
owns,  peaks and valleys. Further, th

SurrcuBDa LRGSO 1YRE GHAPTCe AEFQTAR SHSEAING s Oplevigs. All such
ha!€dredpts Aesclosed
imprf g ) R e e o b e g
hereMSamd@ﬁe mmslthﬁtefdlldswat may all ow the tenperature to be
rai sed even higher at the eyelid w thout damage to the
patient's eyelid since the increased tenperatures are
applied for shorter periods of tinme. Cbstructions or
occlusions in the nei bom an gl ands may have nelting,
| ooseni ng, or softening points that are beyond
tenperatures that may be applied wi thout the use of
nodul at ed heat. The tenperature needed to nelt,
| oosen, or soften obstructions or occlusions nay
depend on how keratinized the obstruction or occl usion
is. Not all obstructions or occlusions have the sane
mel ting, |oosening, or softening points. By exanple
only, elevated tenperatures between 47 and 55 degrees
Cel sius may be possi bl e when appl yi ng nodul at ed heat,
especially if the eyelid has been anestheti zed.
[00234] The regul ated heat can be maintained at a
therapeutic tenperature for a treatnent period. The
treatment period can be approximately 1 to 10 m nutes
for exanple, since the application of force may reduce
the amount of tinme it takes for the heat source to
rai se the tenperature at the nmei bom an glands to the
desired level. The heat could al so be repeatedly
appl i ed and mai ntained for a desired period of tine to
keep the occlusion or obstruction in a nelted,
| oosened, or softened state. Either during or



after such treatnent by regul ated heat, nechanica
expression of lipids and other fluids fromthe
worgioBosa3an gl ands has been found to cl ear obstPCEUR90%051309
whi ch have essentiallynelted or been placed in a
suspension state (by virtue of nelting materials
bi ndi ng solids together). [00235] Optionally, after
Whag iqlgigRden of occl usions or obstructions is perforned
(step 626), an optional pharmacol ogi cal agent nmay be
applied to the nmei bom an gland to pronote the free

g S e S N o
pr epploing hdatzo us sinen surfhct b€a bhtemrRayélsd nfa femperaage Gevehd

8 regarding use_ of pharnmacol ogical agents above is

meltelogadn, gr wﬁ%piaeabﬁt@mrlen in pmeikoRyereRBhiandnd thus will
”%a%aihﬁ%‘%ﬂéﬁé&t ra%eriEH%ﬁﬁm%P”pounds are illustrative
exanpl es Gf appropriate pharnmacol ogi cal agents, but
those skilled in the art wll appreciate that other

phar macql agical co unds may be uti]ized. [00236
2. Fi S‘E? eed ofc{iim T o FOTAPR A SRS TR AR AR fromyle
meif¥nfisEPland nvention for applying heat and force to a

patirent’'s eyelid to treat MED. In this enbodi nent,
heat is applied to both the inner and external surface

f th (] ' lid.  F L b [jedt
3. ¢ ndhpefhrotelaisp of Wherefiiise Sfel O ERire i s Peva ek firigahe
step g?ﬁf_aﬂﬁaiﬁiﬁg IR eat B2 aQeribBr 8@l i d to provide even nore

ficient conductive heat transfer to the nei bom an
glands to the desired tenperature |evel (step 630).

For. exanpl.e ea be appl.ied to.raise the .

4. { o Rl e <R, Fher St binsiimayutethe Bes Jfbon b domey
surf4¢8 OF BRafeMtS dyelid, MiRréif Wie S18Y oRdxpReshifg ivsitforingd after the step
meani ng that a heating nmeans or elenment is controlled
of remyving the heat fronhihe ienep surdacg of thepatienttseyslidhat are safe
for the eyelid and at a sufficient tenperature for

nmelting, |oosening, or softening an occl usion or
5. Obgh¢ tethodnfichirh hefifebedthiised tepastedly PRL3hing thestess of
may al so_be applied to the eyelld to_increase the

applying japd msinjaipigilelicat pligrofselectedpeppd of Bie ty maisainited,
' ' f [ vi de greater surface
obstiySfo Bt BENEE To@ens b ol BeR L 0°, B Cvel id T or
nore efficient conductive heat transfer. Further, the
ap%Iication of .faorce reduces blood flow in the eyel.ids
6. olhemethed ofslpiad; vaersindhe figePerind frgnraiplaning theihigat ig Arpm
. ure at the nei bom an glands to not
am”@%bgmﬁ$2§°éggﬁﬁgﬁér | evel s, but do so nore quickly and
efficiently (step 632). [00238] The heat and/or force

may, be i.ntaj ned for eriod of tinme,sufficient to
7. ¥he metrH%)d of c{ag]mq, wﬁereﬁl tﬁe temperature level is between approximately

43 and 47 degrees Celsius.

8. The method of claim 1, further comprising treating the eyelid or meibomian gland
with a pharmacological agent to promote the free flow of fluids from the meibomian

gland



rai se the tenperature at the nei bom an gl ands

sufficient to nelt, |oosen, or soften the obstructions
W@er008/0843e5i ons (step 634). The force may be naPCIL/HB20081051309

after heat is renoved, or Vgce versa dependi ng on the

treatment technique desired. Miintaining force after

heat is renoved may reduce convective heat |oss at the
9. meThemetndgifatuia 8andeteinthi hprnideelogeapageat isran dgemeaskeleated

t he nei bom.an glands, t.o the therapeutic | evels for .
from 6 grQup O R QEANpRigtiEs, mcatké%rap el@picrbsarticastrraigs, oral

. L : L ; o

cortigpHrolls Spial FRGECA fylcel o Ro TRl B TR omef 3

compoegiii@Bsénzgnies that pnce lipidipredatiphs agdnts thas/stimsulate production
desirable to intaip heat to |l essen the total anount

of engymes g’éf H’é’i’i‘f(’t%rﬁ WCQO%QSFW Hﬁ‘t aetds ASREGIageE P @gﬂance

meilRRtiNEERNd SRR AP aget 8@ rebIac%@MoﬂﬁEtioQ%f AREHL O APYndr?, and an

apply significant anmounts of force, or for the sane

agendl thaé piomotesspreghysition af a tear oémpersnf. i f t he obstruction or
occlusion is located in close proximty to the |lid
margin rather than in the deeper portions of the

10. MeiThE MeBdADI NN lTh_ﬁﬂﬁ@f:&ﬁ;fSnisil@g Aiiying 46128 td @ t8@al surface
and/or the application of force or after either,

of thepetientsteyolid tomppbrressyretaghd external susfapood the pglientdsyelids
be expressed so that sebumflow is restored fromthe
glands to establish a sufficient lipid |ayer (step

11. 636Ghe mefHddPklafiia 0f further comypriteng Bgintaiiag thefBARItH thel dx@drnal
a force generating neans is controlled to be within

surfacp of fheasbentes eyahid &y aneaiod @f émsafe to be applied to the
eyelid and at sufficient pressure to allow the
tenperature at the nei bom an gland to be raised

12. sufThé gieehiotllof claihe 1§ @whe&einfayinthénhiap e fofte dxpres@s kiRadbsitgetion
.after heating, or both during and after heating. In

while therpbstragiion rempias finp mltedh Joesgagds or sqfteagdptatesi ng
occl usions or obstructions when in a | oosened,
softened, or nelted state fromthe nei bom an gl ands.

13. Th&hé nethed mfiylaimdil pakereinimaihtaining thedofco trakses bload flowrig the
jtechani cal or fhose using fluid type devices or

eyehgge Fetgrmaldissinatien of force needed to express
obstructions or occlusions in the glands may be
greatly reduced when heat is applied to the

14. ob%he method g claim d ¢ cWhereinrtbe teopetare 1¢ Ve in betweenrapptoxiimately
S ned, .| oosened state. [00240] The application

43 m&f%#g"rgg%eséi“%'so stinul ate the novenment of fluids or
suspensi ons of occlusions or obstructions fromthe
gl ands. The present invention can be used with devices

15. whThimgthod odiklaim d ppfuyther qopgursingeskpfessiog therobsirhétiongfrom the

.bact.i 0 tcg the eyelid to express the fluids or

mel Qﬂgiﬂeé}@’? ns or to otherwi se mechanically stinulate the
novenent

16.  The method of claim 15, wherein the step of expressing is performed during the

step of maintaining the heat for a period of time.



of fluids fromthe glands. In sone instances, a small,
gentle, continuous force applied to the eyelid wll
W@2®Bo893eh expression of the fluids and suspenBCDOS2008/051309
Vi bration can al so be usedmhen applying force
simul taneously or immediately after the heating to
further assist in the expression. [00241] Any device
17. maThbenettind of)etdmt 16, gdseirtthe skeplf eRpretsivgs is peHBna dhring the
outsi de of the patient’' s eyelid, including those .
stepgiakmpintining thecieat foy a peried olinge aad maginkainipg theyforce for a period
of tiljaef  onchart of Figures 6, where only heat is applied,
regul ated heat can include controlling heat according
to a tenperature profile. The tenperature profile nmay

18,5 o o TR S o G ot R o e e
, | AL .
s b Rl Tt (hOep B RGBS SR Al Mer o scp
of reuswingf thp heatdrom thHehinmay dutfadei afthe pAffeht’s exdhidi ques. The
use of nodul ated heat may allow the tenperature to be
rai sed even higher at the eyelid w thout damage to the
1. a glhi@g{o?&?)g?fgllﬁdé@tlé perl?é sf of ti rrggI f%ﬂ?ﬁ%@??%ﬁ?ﬂ Sirface
of the petierdis@yslid, wheinan the stemefaxprissinglis pesfprned aftershd stegyof
| ooseni.ng, .or softeni oin that are yond
remq SR PP S0 e e BuBis o P Bp e e use of
nodul at ed heat. The tenperature needed to nelt,
| oosen, or soften obstructions or occlusions nay
20. depbemethodindwlairarlds whereadhe btep obexpressingdm penfored| dusing the
.1.s.. Not. .all ohstructions 0 usi.ons have the sane
mair iR s 0% 58 e s p Sutbes TR BURAT s SR excar o
only, elevated tenperatures between 47 and 55 degrees
Cel sius may be possibl e when applying nodul ated heat,
21. esphemgthiod afclaimd Sefpsthericaraprishreaigpentedly performang the steps of
0024 The r e C kPt ai ned .
applfg Ao it B AL o100 R Ral L R B oflvifh ane
mairtdifiag MR foreeificpd seladted Pertgds ithé R Xlpyesd tHebdRudtioaubldt in
for exanple, since the application of force may reduce
the meltedglepsaned.ir sefteredistate. akes for the heat source to
rai se the tenperature at the nmei bom an glands to the
desired level. The heat could al so be repeatedly
22. apph¢ pdthad df oRimtl8] wheteinahe forckespplied totheicRtbrmil siiffage of the

. keep the occlysion or obstructjgon in a nelte
patients gyslidds compuassdifeara thegrapr consisting pt aWFh@I@? fogee. @p

e e e fo S E U R e PREIOLET e

mei bom an gl ands has been found to clear obstructions
whj ch hav ssentially nmelted or been placed jn a
2. s giﬁj%wgﬁleﬁ 0_3 BIR8 1 BT carmerigne Teaplanng hedioa Wagmuapplying the
heat & diir SRAADT the patient’s eyelid.

24.  The method of claim 10, further comprising regulating the force when applying

the force to the external surface of the patient’s eyelid.



together). [00243] Optionally, after expression of

occl usions or obstructions is perforned (step 636), an
W@ piososEk7 phar macol ogi cal agent may be appl i edP@DUS1068/051309

nmei bom an gl and to pronotegphe free fl ow of sebum

and/ or reduce or prevent inflammation or infections of

the eye or eyelids (step 638). The previous discussion

25. I N Thb enctiodvatiediiims], GirtHer gornpssifig appdyifg hegao di gterimbsiaface of
arnacologlcal agents above |s equal l'y appllcable for

the naﬁr:%t eHsbd o mperafuredenel (g me tﬂet)seseorrseﬁsa%a figicion n a
me1b-|6|i’19 gpounds are illustrativeexanpl es of
appr ogrl at e pharmacol ogi cal agents, but those skilled
inthe art will appreciate that other pharnmacol ogi ca
26. COMPRIAGS ofMBYatihg rikdibbrhiaa Glanldy2fdttio) es@prising tiRdtdps of:
the art will recognize inprovenents and nodifications
to amﬂéms heptdp aB NSk BFHCAHOR A Pagntisipaelid estemperpiuwalgvehto

melt"i%%% &b%%ﬂ g?%b%ﬁ)ﬁ&m Bk h&%dnﬁﬁé gRRgTean the

I on erna ener nay be applied to

thmaﬁlﬁﬁlhﬁigtthéhﬁy Edri a:berlbéloﬁtlﬁié sid uct ur e, or
surrqundi nfg ti ssue usi n% any type. of thermal energ
ForpRlyRg TBEce 4p Hieirer Seriageed 6%‘{%36116“%5 ten apﬁymwe to the
nt's eyelid, related structure,
mnepglg?%?Bgﬁl% ahgg spegtﬂtli@ssue usi ng any type of force or
force generating neans or device. Al such

ove t nd i fications are considered w.th
27. tm fava 200 ﬁ\f@sf ORI DEESRIBE SR OLSHY CHgpalrom the
me1l§olnﬂ 1ah @at foI | ow. What is clained is: 1. A nethod of

treatTng nmei bom an gl and dysfunction, conprising the
steps of: applying heat to an inner surface of a

a t t I | .t
28. P oBbEReti Gl 2 anRes e sep o mresiineds Beslhianed ghusing the
stepepﬂlarmalﬁlhglﬂﬁumnfd}%ﬂaaaaofﬁaea period of time. 2. The
hod of "claim 1, further conprising expressing the

obstructlon from the mei bom an gland. 3. The nethod of

hRgetel e R o7 Rt Grrisp e ooy g B FopLlatper
surfdéf: of tH&atidnt’sTdyR1i BN INR6in Fhe fePbMexpresbinl Ei‘l}@e”rfdi@lw hfté&d thE step

renovi ng the heat fromthe inner surface of the

of reppvingrthe beas from the ines seifacetof ghespadignios exshigr essing i s
performed after the step of renoving the heat fromthe
i nner surface of the patient's eyelid. 5. The nethod

30. 01;] Thé ﬁietﬁoli,offfclaﬁm 6] fiethenEongR Singeepaitlly perbsrhiing therkgps of
the steps o
applying and m%intaining the heat after a selected period of time to maintain the

obstruction in the melted, loosened, or softened state.

31.  The method of claim 26, wherein the time period for maintaining the heat is from

approximately 1 to 10 minutes.

32.  The method of claim 26, wherein the temperature level is between approximately

43 and 47 degrees Celsius.



appl yi ng and mai ntaining the heat after a sel ected
period of tinme to naintain the obstruction in the
woredosesh32t oosened, or softened state. 6. The nMeCTU82008/051309
claiml, wherein the tinme geriod for maintaining the
heat is fromapproximately 1 to 10 mnutes. 7. The
met hod of claim 1, wherein the tenperature |evel is
33. befThe aetlapiufekdimeoe furthéBcangtisirg tﬂmfngeﬁe &rlligiod sneitfbmian
The met hod of claim 1, further conprising treating the
glangd yath apharmacnlogieal agensita Aromgte Hleafreﬁﬁka%f: widg frem thagent
e the free flow of fluids fromthe nei bom an
melgq(}%\%g £}'he nmet hod of claim8, wherein the
phar macol ogi cal agent is an agent selected fromthe
ntjbiotjcs, topical tetracycline,

t
34. toﬁﬁga}e ns'qsf %@33 wﬁa@m e R w@@ﬁ?b&@@ka&eaﬁlagnag%.s@spted
fromat'ﬂg ﬁgﬁ%nséﬂl@ %tl%QEﬁwcﬁwaE% g al ot 1éU§Fegé'id§ oral

tions, enzynmes that prom)te uctions,
coﬁm@cmsisimmcamndmgeax eop]ca:b dndxbganaruﬂomx)ﬂ?fﬁém tratga 3

ronote |ipid roductl nt.s that act
comBoRiiscsyizais® 1B Sioria: BPor o fesaiba Pt atg prodygtion
of erﬁgﬁféﬁ tHab Blork 2P hﬁi@%ﬁocﬁfcﬁgﬁ‘ Glob 8 112k ad ok %%Ecr@ﬁgb?@ﬁecﬂ fenhance

and an agent that "pronotes production of a
hmmp@glen sect@ionTareagent thatirepfaced productionfof attdae component, and an

risin | ving.a force to an external surface of
age“?ﬁgPB’iﬁ’moé prgg‘g%lgp,%ga{%rggﬁpgpeﬁfessure to the external
surface of the patient's eyelid. 11. The nethod of
claim 10 further conprising maintaining the force to
35. t héhewmethodalf claim28cBirder edmeprising waintaining Bici fardede the inner
od of claim 11, wherein

surtfog o it ofliade {B5lid for o PEOTBEEE. 1 18 Shet et Lon whil 6

the obstruction renmains in a nelted, |oosened, or
softened state. 13. The net hod of cIa|n111 mhereln
36. maiThe mictiod @t claem By whereiagnaiatgining e force gxprasseh theypstrpigtion

whﬂﬁ%e o%gfﬂ&c%o'ht}?rﬁﬁ% éﬁq%t cf‘tlé)o% nedlf)lr somgeﬁg QOd of claim

errpera ure
apprOX| mately 43 and 55 degrees Cel sius. 15. The
od of clajim1l, further conprising expressing_the
37. ob?h? method of £lan3p hwhergingasiniaiing the dorce gedurescblaed ey in the

eyehﬁfto ?éd%l: ééﬁnal"&“%ﬁﬁh@n e S QR Of expressing is

orne

38.  The method of claim 35, wherein the temperature level is between approximately

43 and 55 degrees Celsius.

39.  The method of claim 35, further comprising expressing the obstruction from the

meibomian gland.

40.  The method of claim 39, wherein the step of expressing is performed during the

step of maintaining the heat for a period of time.



step of maintaining the heat for a period of tine.17.
The nmethod of claim 15, wherein the step of expressing
WO 2009084301 med during the steps of maintaini ng PCEURA’/051309
for a period of time and nmgpntaining the force for a
period of tine. 18. The method of claim 11, further
conprising renoving the heat fromthe inner surface of
41, t h@he afetlxdtof Tlay eS| dherehethe 'sﬂep ofiexpgtsingdt pesfpmesisduning the
performed after the, ste removi ng the heat from
Step% %fénalﬁmm& therhgatdons peried attm% and @a@%mpa therigreerfppa period
of it hod of claim 11, conprising renoving the force from
the external surface of the patient's eyelid, wherein
the step of expressing is perfornmed after the step of

repgpvi n mthe ext er nal ce of the
42. hatpepe @Iaina%%,z%' %@%{%@W&g&hﬁ of frohthe dnner

surfdcBSf aieqﬁneﬁt {lﬁ,ﬁaﬂan ge HES ﬁ%@?&ﬁ ot@ag after the step

mai ntaining o orce to

of retrivayingethe bert 'fionethelinmtr s@face Difi ¢hentiaoicis qfehdl ai m 15,
further conprising repeatedly perform ng the steps of
appl yi ng and maintaining the heat after a selected

43. PerrhofheRfodlof BRim 27 InABEY dnkidishidcefl Hodhd} fdi‘ge fr@ﬁ thO{rmer
after a selected perlod of time to express t

surfacb S)f theqatient’ styelid, whereih henstén @fchxprassxsg rrsenb;fommeé oftergthe step

thod of .cla wher the force
of e fies Remalt BFiers P Paen HEYELE ent - s
eyelid is conprised fromthe group consisting of a
mechani cal force, an electrical force, a pneumatic
44. f oifbemethod of claim 34l fuetbemeomyyising exprassing 48 obftractinst frerd the
melbof cI nEF further conprising regulating the heat
\%3?1“% y| ng the heat to the inner surface of the

paivherein the 48 lof expréding i ferf®inttadiugihg ChetnBinkining Wf tHe&bree to
conprising regul ating the force when applyi ng t he

the ipnpr gurfacs of e patiently hevelidur f ace of the patient's
eyelid.25. The nethod of claim1, further conprisi ng
appl ying heat to an external surface of the patient's

45. ey€hé thethod af tlaim 80 afurther dodeisirigrepatddly b@rﬁﬁ*ﬁﬁng the steps of
soften an aobstruction in a meibom an_gl and.

26, A
applyiag ﬁ@@n@mtqml@atth%eah@ﬁt%@rﬁe&ﬁtes|p5ﬁad g/ dmerand;applying and
[ o fw
main AR U fcdes T80 LB L0 PRk I8 AledE il in
the nadtedelodsentdyas softened s&ed. t en an obst ruction in a
nmei bom an gl and; maintaining the heat for a period of
time, and
46.  The method of claim 35, wherein the time period for maintaining the force is from

approximately 1 to 10 minutes.

47.  The method of claim 26, wherein the force applied to the inner surface of the
patient’s eyelid is comprised from the group consisting of a mechanical force, an

electrical force, a pneumatic force, and a manual compression force.

48.  The method of claim 26, further comprising regulating the heat when applying the

heat to the inner surface of the patient’s eyelid.



applying a force to the inner surface of the patient's

eyelid to apply pressure to the inner surface of the
w@2a08088325 eyel i d. 27. The net hod of cl ai m 26, PETIDS1068/051309

conpri sing expressing the @@struction fromthe

nmei bom an gl and. 28. The nethod of claim 27, wherein

the step of expressing is perfornmed during the step of

mai ntai ning the heat for a period of time. 29. The

met hod of claim 27, fyrther conprisjng renoving the .
9. nodpe mﬂé}ﬂdtq#@iqnﬁf?ér fugiher SRBPTEYNG Fgulgtity Uietose Sheniagplying
the ORETEHR ihils SBIER QAnEYRIAPSLMA S performed after the

step o eat

renmovi ng the romthe inner surface of
the patient's eyelid. 30. The nethod of claim 26,
further .c risi epeat edl y.perform t he steps, of
50. 3PS oA AR a W RS APP LY D o 1o Pl Surface
of the %ﬁé}ﬂ!’s(élfyel‘id 1 fefpeRinitt 2dval {ohRelR 168t FrisBRer fh b8\ruction in a
nmel ted, loosened, or softened state. 31. The nethod of
meitpmiamg28d. wherein the tine period for naintaining the
heat is fromapproximately 1 to 10 m nutes. 32. The
nmet hod of claim 26, wherein the tenperature level is
51. bewagRo@BPir&xtingBiEbomAR ofihd dySrublesre eSmpiliag tH- :
The nmet hod of claim 26, gg?tﬁgr_conprisigﬁ t%ggf%%SOf
t hapmyiagihdatde amexten sinfage afid poliant’s gyglivhtorretemipergiusalevel to
meltﬁ@%net tro onot %stt h 1of Eee f l,ow .of lflﬁgll_i ds fromthe
OB RIPTS AR OSBRI S OS2 R 0l m 33, wher ei n
t hgaiAhRCRY G fitla prEIBA LS tihefshdagent sel ected from
the group consisting of antibiotics, topical
t eBPRAYIPE ifpee t theicxternal surface of therratignt’s ejrelid to apply pressure to
Lt r @iqds., .t opi .;androgens, topical androgen
the e%%é‘ﬁ%éﬁ@é‘i% #{%-%a,ute‘gt?rée%%hlg' conposi tions, enzynes that
pronote |ipid productions, agents that stinulate
production of enzynes that pronote |ipid production,
52. agdhe methediof glaim éi RIrbe BRI RXPESSSiag Mg Rbstraei gidkera the
meitShLARf58Er €tion, an agent that replaces production of
A {ear conponent, and an agent that pronotes
production of a tear conponent. 35. The nethod of

clajm 26, further _copprjsjing naintainjng the force to
>3 thﬂmﬁ Al e §2 oM hHR @ PiFR At OPressme ypeTiRrmed duripg the
step 8f mﬁin’fﬁ?nin%@le I&é@??o?ﬁ&y@ﬁgd 8ftib@i M 35, wherein
g the force

nmai nt al ni expresses the obstruction

54.  The method of claim 52, further comprising removing the heat from the external
surface of the patient’s eyelid, wherein the step of expressing is performed after the step

of removing the heat from the external surface of the patient’s eyelid.

55.  The method of claim 51, further comprising repeatedly performing the steps of
applying and maintaining the heat after a selected period of time to maintain the

obstruction in the melted, loosened, or softened state.

56.  The method of claim 51, wherein the time period for maintaining the heat is from

approximately 1 to 10 minutes.



whil e the obstruction remains in a nelted, | oosened,

or softened state. 37. The nethod of claim 35, wherein
worehosose3e ng the force reduces blood flow in tPE/Ey®8/051309

to reduce thermal dissipatiggn in the eyelid. 38. The

met hod of claim 35, wherein the tenperature |evel is

bet ween approxi mately 43 and 55 degrees Cel sius. 39.

The nmethod of claim 35, further conprising expressing

t he obstructlon fromthe nei bom an gl and. 40. The
57 metlhe meghodafglaimsd, whgeiethg tqwreuegeml iphgtveensanpgoximately

g the step of maintaining the heat for

43a§§%2?§%§&%§51h§e 41. The nethod of claim 39, wherein

the step of expressing is perfornmed during the steps
period of tinme and

|nta|n|n the heat for a
ga ?%mf dr @@%beonaprp%mg septipe the %@hd@zmwlan
glanﬁ% °ﬂde i t‘%ﬁ’%‘%ne et 8 bl eI S1cfof AUTRY DM O

meibonsaegland he step of expressing is performed after the
step of renoving the heat fromthe inner surface of
the patient's eyelid. 43. The nethod of claim 27,

59. f UThO et BT clabh 38, (AERM the Bﬁﬁm@:@lbgﬁal‘ca{%@ﬁﬂﬁ g&ﬁ Stlected
surface of the patient's ey g rei p o

fromethp geBipicogsistingudrantibiotics, afpu@l tatﬂaeycémegopfcakmnmstegoidn@ral

rce. fromthe .inner surfac t at i eyel j d.
cortgFiids BHTIBHECH- ATl 5o fETo BB s Priyiess
comfa%m&ﬁsaﬁgm e thaPPRIHoUE bia ProduRidbid) Sodied RANGRISE BRffuction

wherein the step of expresSsing is perfornmed during the
of enzpiings ﬁlahplmgmlﬁ llplldevrcbdmben,tagemth élait actas aemrf:fag%wfto tehhance
at.] e iecﬁ Ct%lf 0& / ai.m 39, furth d
gy ﬁ@a%%ﬁi? 8B ﬁ?sn‘ﬁ é°§t°£6§eaafoesmiﬂ gl an
agenﬁﬂﬁtﬁi@hﬂit@@bdt&hbﬂ@fﬁl%afc&ﬁ &fen Sel ected period of
time, and applying and maintaining the force after a
selected period of tine to express the obstruction

60 A B 55k g BRSO 1Rl

surfa@abﬂﬂaalpauag stdyelid oraperidd bof tieappr oxi mately 1 to 10
m nutes. 47. The method of claim 26, wherein the force

applied to the inner surface of the
61.  The method of claim 60, wherein maintaining the force expresses the obstruction

melbg)

while the obstruction remains in a melted, loosened, or softened state.

62.  The method of claim 60, wherein maintaining the force the force reduces blood

flow in the eyelid to reduce thermal dissipation from the eyelid.

63.  The method of claim 60, wherein the temperature level is between approximately

43 and 55 degrees Celsius.

64.  The method of claim 60, further comprising expressing the obstruction from the

meibomian gland.



patient's eyelid is conprised fromthe group
consi sting of a nechanical force, an electrical force,
w@2nesaset i c force, and a manual conpressi on fRCTES2048051309
The nmet hod of claim 26, furgsher conprising regul ating
t he heat when applying the heat to the inner surface
of the patient's eyelid.49. The nethod of clai m 26,
65. f uhbefetiedngiiclared, whgreithe 8@ plofiexprossirg iwiperfomil dtiring the
the forgce tq the inner surface of the patient's
Step%?i‘l"‘?’&.tauyﬂg therheatdor Aparied oftime-m 26, further conprising
applying heat to an external surface of the patient's
eyelid to a tenperature level to nelt, |oosen, or
66. soflThe metodaifslaimaidi, ohedein the seep lod ox@ossiyigan @erfdbrinedAluring the
thod .of treating neibqm.an gl and, dysfunction, )
step ggﬁsamt%mwg the et ?%rﬁspe&ﬂg 05&516@3 @"%5‘1‘1‘1{%&%% fores fas arpgriod of
timeSUrface of a patient's eyelid to a tenperature |evel
to nelt, |oosen, or soften an obstruction in a
mei bom an gl and; maintaining the heat for a period of

ti ;. and a [ force to.the exterpal surfage of
67. ¢ 1 T Tl ts Biringr Chpmprgring BTN g the heeh drosy e cigrmal

surfatdloff aBbntt & eRAIWEREINShENED Bﬂexp@c?ssi_ny?ﬁtaéfﬁ)trﬁﬁg afifr the step
claim 51, further conprising expressing the

of reptywing tbe heat ffonpthetepternad istrdadeand thyl patidnt’&&yelithe et hod
of claimb52, wherein the step of expressing is
performed during the step of mamintaining the heat for

68. @ WRE hikehodloflclai® 600 fhrthénGmigisnatrefiovilgahdTorde fibml th&Ekternal

conprising renoving the heat fromthe external surface
surfage of the natientémyelid.oyldreid thaien ef exprdseing ieperfofrmed after the step

' ' f d, af .ep, of & [ h
of e B ited BoBihe AL B of BF rih @R sToeif s 0 1
eyelid. 55. The nethod of claimb51, further conprising

repeatedly performng the steps of applying and )
69. mailhe aicHiodpichembawhereinghe step of exnressingds perdorsiediduping the

mailhe o Canherringhe o AN
i ol PR e R S B PR s 1 et e

the tine period for maintaining the heat is from

ap%r oximately 1 to 10 minutes,57. The nethod of claim
70. 57 Themethod pf clagm 04 piathgr comeprisingaersatedhy poréerming the steps of

app! G R W Bty i M o, R RRRDliEN B e, a epblng and
maintaising dheforeeedftes aiselacted period of time to express the obstruction while in

the melted, loosened, or softened state.

71.  The method of claim 60, wherein the time period for maintaining the force is from

approximately 1 to 10 minutes.

72.  The method of claim 60, wherein applying heat further comprises positioning an

insulator behind the patient’s eyelid on the external surface sclera of the eye.

73.  The method of claim 51, further comprising regulating the heat when applying the

heat to the external surface of the patient’s eyelid.



gl and with a pharmacol ogi cal agent to pronote the free

flow of fluids fromthe nei bom an gland 59. The nethod
W@2008/084321 58, wherein the pharantol ogi cal ageneCT/ES208/051309

agent selected fromthe grggp consisting of

antibiotics, topical tetracycline, topica

corticosteroids, oral corticosteroids, topical

andr ogens, topical androgen anal ogues, TG--b, onega 3

conposi tions, enzynes that pronote I|p|d producti ons,
74. agdhe gethpsof, ﬁalﬁﬁ Lafusther enmiprisigregplating theeferce reen applying
the f8¥c%'18[t i ihhd sl Rl féa&f?-:nt ngé”‘ds that act as a
secretagogue to enhante neil bom an gl and secretion, an
agent that replaces production of a tear conponent

and_an agent hat nDte roductjon of a te
75. conpemetiod fé@ airmad s HREID fores apntied 10 the gxieyal surface of the

patiGRTBLUR! B0 Rl . O LAk Brh BEollEl B, an,
electital fotve, mpnélm(htloffomb,eanﬂtaﬁﬁanuwhmmpmssixm forae. ni ng t he

force expresses the obstruction while the obstruction
remains in a nelted, |oosened, or softened state. 62.

76. They Iﬁ@ﬂhb@dfﬁéatﬁllgahéfb&ﬁlan dedyBfufiBtidH, abmpAgng (R stk o
the force reduces bl ood Iom1|n the eyelid to reduce

t heppliing @ihsst todissusrorp¥igeia hpatiepes mlbqasrgan glaad taee tesrpesture
leveLloFhdlt $s 1W|?)‘1;‘ ! %&1 a{ngoeogfgﬁgpo%rlﬁttﬁg 4[)8%?2!11 él%r}fp %_[*%‘Ee n

a proX|na rees IR

rreaﬁ;ﬂylmg fa fbtca ltcmtﬁQ;ssﬁwrbhmat@me@atleitﬁgnah@heﬁ%laml wiige
obstructjon fromthe nei bom an gl and. 65, The net hod of

mairtpiging theheagfpthe tissuerie agrly g oSSR 50 eslure blopd flowt ingnreen of
heat f d
the 5 8 b SR 0L pE S OB IS "oher e The st op

of expreSS|ng |s performed during the step of

mai ntal t heat for a erl d.of tine and
77. aithe Eeiod fp[%ém 16y wéerﬁerapa fh degjrcopngises applyinghe heat to

anirﬁig %cgt)fghgﬁe% ngelfcf” her conprl sing renoving the

omthe exte surface of the patient's
eyelld, mhereln the step of expressing is perforned

5. 2L R B 1 SR By h Bl bl s o
ane)&gﬁfar@mce{)pgbﬁ%tggyg;{dl sing renovi ng the force from
the external surface” of the patient's eyelid, wherein
the step of expressing is perfornmed after the step

79.  The method of claim 76, wherein applying the force comprises applying the heat

to an inner surface of a patient’s eyelid.

80.  The method of claim 76, wherein applying the force comprises applying the force

to an external surface of a patient’s eyelid.

81.  The method of claim 76, further comprising maintaining the heat to the tissue

proximate the patient’s meibomian gland for a period of time.



of renmoving the force fromthe external surface of the
patient's eyelid. 69. The nethod of claim 60, wherein

w0 b@sos®sp’ of expressing is performed during thBCT/US2008/051309
mai ntai ni ng of the force t®7the external surface of
the patient's eyelid. 70. The nmethod of clai m 64,
further conprising repeatedly perform ng the steps of

82. ap@hy iieghodnd chinMeafurihegcdnsrisigaimaintdiging thesfotab ik tissue for

period of time, and applying and maintalning the force

a pefipd ey time.selicsein i heat s hlgh%emaerém leyel thapewould otherwise
] I or softened
e o R U L BF LSt ogiRandy, o <o
period for nai ntal ning the force is from approxi mately
m 72. The et hod of, cl.aim 60, wherein
3. apﬁ‘)? &OH@gtcfamﬂéthere ingdhe maintainisgithfegh the temperature
vl SR¢A6198 DI RECR Y5 Ul e ! B SRRl o
the tfsswet her conpri si ng regul ating the heat when appl ying
the heat to the external surface of the patient's
eyelid.74. The method of claim51, further conprising
84. regyt ﬁlteﬂfc‘ﬁ of Q%ltfl@%c@h%ﬁﬂh@ﬂﬁké/ isrég})ﬁéheatf gfrgs%ultecbo ised

i nner surface of the patient's e The net hod
fromahe gtaaipreodistingrodT &i lcast am)rcbmmatrl)amjwﬁed 12Gnmitég, exteestnal

surface t pati ent' s eyel i ri sed fromthe
PPt e G BastaeRtnieasy SSPEER Hin el corr ] cal

force, a pneumatic force, and a manual conpression

force. 76. A nethod of treating nei bom an gl and

85. dy$hemethiodrof clabmii whwgintth@h@t eppliedto theptidsy¢ isgna rangstof
t '.s nei bom an gland to a
appr?’é‘f?ﬁ@%\%hﬂ”@“?&é?@ﬁ ﬂggr{:ese(? d¥%%&n, or soften an

obstruction in the nei bom an gl and and appl ying a

force to the tissue proximate the patient's nei bom an
86. gl Bheimgior acerading 49 pliaing 76 Hartherpompsisingaempyingdhg l@eat from the
tlssu? %%ém% %l?er ﬁ)%(:‘cégg %o%u élrg& gog%i/ rél(cb:lln?a?ge to?li% \il%lslg Q];tg tﬁg P%aé 18
remd¥edt. 77. The method of claim 76, wherein applying the

heat conprises applying the heat to an inner surface

of a patient's eyelid. 78. The nethod of claim 76,

wh
87 Vo PhENBPRE g 7 e RN SRR SRR A e
melbﬁﬁtlfﬂogiamf whllaima meéltedpsrsenead, ap@ifyenagstatbe force

conprises applying the heat

88.  The method of claim 87, wherein the force is maintained to the tissue during the

expressing of the obstruction from the meibomian gland.

89.  The method of claim 87, further comprising removing the force from the tissue,

wherein the expressing the obstruction is performed after removing the force.

90. The method of claim 87, wherein the force is maintained to the tissue until the

obstruction is expressed from the meibomian gland.



to an inner surface of a patient's eyelid. 80. The
nmet hod of claim 76, wherein applying the force
W@ vpisses applying the force to an external SRCT/HESM0$651309
a patient's eyelid. 81. Thegnmet hod of claim 76,
further conprising maintaining the heat to the tissue
proxi mate the patient's nei bom an gland for a period
91. of The metdd. of themrBst Wheredd the lferceris/ppliéditot the fissue Apfimsi Ng
) intaining the force to the tissue for a period of
nnﬂgghe, wherein the heat attains a higher tenperature
| evel than woul d otherwi se be attained over the period
of time if the force were not nmaintained. 83. The
92. metAhmethod acdoading #bclainh @6, evirerln thenfordetupplied tottat tissng id he
heat, the tenperature level rises to | evel that would
consfAther wi se not be attained if the force were not
applied to the tissue. 84. The nethod of claim?76,
wherein the force is applied at a pressure conpri sed
93. f r Fhe triethodraf elmiro Msfusthenepnufriseatepeatedly parfproing iet @éps of

o R Pt S M AL IR P
obst@cBbIMréR: th¥RRIINark PBnd GAtle APHe ingdtell OobfiBied, 0? SYRered stdte.

a range of approxinately about 43 to about 55 degrees
Cel sius. 86. The nethod according to claim76, further

copprisi,ng r.epoving the. heat. fromthe ti.ssue rein
o4. ¢ p B tplrde S P bt ng B iR pa ot b o T b the
tissudid RomtapproRfdtelyd thaORNRbes87. The method of clai m 76,

further conprising expressing the obstruction fromthe

nei bom an gland while in a nelted, |oosened, or

: - P RE: d of clajm 87, wherej
o5. ¢ pAbFBFhed 2 i 7B AfntBE il looidl ] g e ohee
applied bs #esisng. of the obstruction fromthe nei bom an

gl and. 89. The method of claim87, further conprising
renoving the force fromthe tissue, wherein the

0. LRGN A SR o TR by
insulbtoF behihé therjatit@f 9'6elit on ticextérasisaribiey dclerd bLthe eye.

obstruction is expressed fromthe nei bom an gl and. 91.
The met hod of claim 86, wherein the force is applied

h . . . . ' .
07 L OTALEALERY Bl 76 SR LBINALR e T Oy ppvie e
heat tothe tisssue i s

98.  The method of claim 76, further comprising regulating the force when applying

the force to the tissue.

99.  The method of claim 76, wherein the force applied to the tissue is comprised from
the group consisting of a mechanical force, an electrical force, a pneumatic force, and a

manual compression force.

100.  An apparatus for treating meibomian gland dysfunction, comprising:

a lid warmer, comprising;:



constant. 93. The nethod of claim 90, further

conprises repeatedly perform ng the steps of applying
wW@e@s/sd3nt ai ni ng the heat, and applyi ng and naPCt/HB20081051309

the force to express the olgtruction fromthe

mei bom an gland while in the nelted, |oosened, or

softened state. 94. The nethod of claim82, wherein

the ti manpesulaoet; it mai ntaining the force to the

tissue i fron1a prOX| aﬁ#y ﬁ%to 10 m nutes. 95. The
met hod @MeRting Gl¢ nithesYaos i s applied by a
%T%Ha'n‘fﬁle lfdo&z e??soa{dagféflit/(?lra]% Bﬁsé%(%&?ur 39 patil’ J%?eﬁg @n the

aim77, erein a er conp
posxtemhsm@acanf thessaleed offa pretentisleyehendat i ent s eyel id

on surt f cler f the eye.
oY IBEBedINR 1 R ER G SO PrAteT IR he EatnE gy frethe
innef @@Tac%?ﬂae%ﬁ%ﬂt” elif @pﬁlgﬁ&? aRaf B8isbhSSHHLimMaPSa pdiitit’
hod of clalm conprisin regﬂ Png t fe
melbcmnlee glahé o apqm;;eratgretlh\eel faomek, lbasenher softers ae obsﬂﬁlctizﬁm in the
methodl of, claim 76, wherein the force applied to the
Ihﬂ?%%@%gapg conprised fromthe group consisting of a
mechani cal force, an electrical force, a pneumatic
force, and a manual conpression force. 100. An
101.apFhe appasatinef elpigni 00 gvmmnbmlmmlagman ddapyet mﬁxetposmoned
SN Mpri,Si n and
behif A4 3 SR o e SRIcBRt FRARE HE Fited g BRtenfn g,
the lid warnmer is adapted to be positioned behind a
patient's eyelid on the external surface of the sclera
102.0f The ppnarathg okcleipe] 00a mdetietheilid warmer futthgaeonaprises a platform
ﬂmi%ﬂ%&kqgnﬁgxﬂﬁﬁhéo.eat via tpe heating el enent, to the
Irnner ‘surface 0 he patient's eyelid applying a heat
to tissue proximate a patient's nei bom an gland to a
erature level to nelt, | oosen, or soften an

t
103.0p4 hf ARRATFS ?wlﬁl%l%“@éﬁ@@e dnsatfegor fugher comprispsyar dlecigcal
I
i S A% AR B i3 SRS
elemsnir tb@ererate }tehmbcml avranergdy sdufatis espletl te i electrical interface.

104.  The apparatus of claim 103, further comprising:
a controller interface adapted to be coupled to a controller,
wherein the controller interface is coupled to the heating element to couple the

controller to the heating element.

105.  The apparatus of claim 103, wherein the controller interface comprises electrical

wiring, wherein the electrical wiring electrically couples to the heating element.

106.  The apparatus of claim 100, wherein the insulator further comprises at least one

thermistor to sense the heat generated by the heating element.



102. The apparatus of claim 100, wherein the lid
warmer further conprises a platformthat extends from

W@ b@sismset at or. 103. The apparatus of cl ai m 10BCT/US2008/051309
wherein the insulator furthgy conprises an electrica
interface coupled to the heating el ement such that
electricity is applied to the heating elenent to

107 geritheapparhma bf vaiem 160) vatieesig yhesiastlaer fistheOedthmekes 8 fidae
.nterface. 104, The_apparatus of claim 103,

el.ectrj cal g C ]
whefgjp ?‘We‘!flseclé b tactif thy insylatephasmat besn nraviewsly instadled onacpationt’s
eye.be coupled to a controller, wherein the controller
interface is coupled to the heating element to couple
the controller to the heating el enment. 105. The
ratus of ¢l aj m(}OS, wherein the caontroller

ap .
108, {10¢ pRpazaty ahelpien L0 e wherein ingplatgr comgrisegiaaiasubationghat

. e | . i ng

sumGHRS Ui Ralipbbrthl @ pRclent Rt BYaERNP Rongint PERRRERDAT

damaging thet patiefit’s ¢yleevhenquusitionesomthelpatiait’saye. t her mi stor to
sense the heat generated by the heating el enent. 107.
The apparatus of claim 100, wherein the insulator

109.f UThBapp£RIPET Qfitn F0F, YiLreiRNiRluMtiohSs Fdiﬁ ided OF irt act
if the insulator has not been previously 1nstalled on

a patient's eye. 108. The apparatus of claim 101,
whet ei n i nsul at.ar ri ses.an insul.ation.t .
110,30 8 aieredli of e F NorRTEe Ty RRiruS o Preedroup apaserie
fronbhe ighiphtealibig &t ESRML plhitRh BRFBRIpRGHIE Afudali ent' s eye
when positioned on the patient's eye. 109. The
polymsuimethacrifatec(PMMAIOd epbey.ei n the insulation is
conprised of air. 110. The apparatus of claim 100,
wherein the insulator is conprised froma materi al
111.f r Ui bfiRrAaO6MC1 SaNRI0S Rirfler 8dmprigxan, plastic, a
bi oconpatible material, polymethylmethacrylate (PMVA),
and@n gyseRp comprisingp blagderawheigin e exp¢capis adptedsto be pesitioned
0 I Si NG ) i sing a bl adder, wherein
on tl% U rhai s&qaceg)qr élgé’ a}ga?fégt ? &I

he eyecup 1 €’ positioned on the external
suwhaeh thé eldvap poidapield t6 applelaifehce Wig (R BladdR€, t6 YieCdkiterhal
adapted to apply a force, via the bladder, to the
Surfa@?PEFh‘WaU%@rSfeéfééd-of the patient's eyelid. 112. The
apparatus of claim 111, wherein the bl adder is
expandable to apply a force to
112.  The apparatus of claim 111, wherein the bladder is expandable to apply a force to

the external surface of the patient’s eyelid.

113.  The apparatus of claim 111, wherein the lid warmer contains a lid warmer

platform that extends from the insulator.

114.  The apparatus of claim 113, wherein the lid warmer contains a platform that
extends from the lens and wherein the platform extends through an orifice in the eyecup

to sandwich the patient’s eyelid between the insulator and the bladder.



the external surface of the patient's eyelid. 113. The
apparatus of claim 111, wherein the lid warner

w@ouBase3s7 a |id warmer platformthat extends fPORUS1088/051309
insul ator. 114. The apparatgys of claim 113, wherein
the lid warnmer contains a platformthat extends from
the lens and wherein the platform extends through an

1150r iThe @@paratut becleine ¢ UR vileraaMbihahatbhfirhet é(ﬁ%rls‘és &Y let@ical
bet ween the i nsulator and the bl adder. 115

mtela‘wacpaﬁ@é tQthe heating element gel dipteleiacityiswpaliest tofthe hensing
elenﬁe‘ﬂat ! eZirﬁ}eétﬁ fici %Qr?elﬁ%# &)tuf (Egu d;%l tgg efeg‘ﬁrticgle nEesface.

the heatlng eIenent to generate heat when an ener gy
ce is coupled to the electrical interface. 116.
1167, hg apearais et gping | b, whenein thetrypenprrompsisey e earper having a

carrfeP {REFRE thet 1sﬁ<gyﬁlg1e9rto BRG] ﬁﬁ‘c%r?a{cg enﬁ{ %@%aﬂ}laﬁ“&m is

coupled to t ectrical interface

insexted mbo arpbrfidecofithe eydcamerted into an orifice of the
eyecup. 117. The apparatus of claim 113, wherein the
eyecup further conprises a |atching nechanismthat is

117.NqR6 GfpdrAudbf axvnt g, Wh@réi\@flfé%&e g%ﬁéﬂuohgnﬁss S Fat@.;{

froman orifice of the eyecup arat us
mechdrasmitiat & enghgadeb allowehd bd wlarmq piaiﬁtrmﬂo%remoe@hﬁwmsiﬁd
rips that are gripped and squeezed to

OnﬁFee?éthggy‘tcﬂ lid warmer platformfromthe eyecup
orifice torelease the lid warner fromthe eyecup.

119. The apparatus of claim 116, wherein the eyecup
118.c oFfbﬁ ApRgatys @‘?mlalnellhmhmgl thedatehing mechanisth senprised of

co d.to the tr cal, interf n
fing ol Fiag ke BT Tefpe Bt s B Wbttt the
eyecBl ©FifiBe toBTaW@E BH Rvdriner fréhGhé Bgcigchani smis

conprised of a carrier platformformed as part of the

carr| er and a eyecup platform coupl ed to the eyecup

h f,
119 o 3he PEAFATEL BT B, e Rit A Ent BT o bR P s
carr1618in&aﬁtee tHaeisldotple@ kdTiie efdceital MeerR¥e Whpn theAQl waidger platform is

apparatus qof claim 116, further conprising: a
mse%ﬁmt%then fipgplethe gyecun gt ed to be coupled to a

loBr 0
SO B MIRL 5l B O PLLEEM AP v o
of thte catfrieeatl @egtenp phdoiteolgead iotbe eyeenp iat VdpRthek fignd 4 elip that
warmer platformis inserte
when squeezed, releases the lid warmer platform from the eyecup orifice to release the lid

warmer from the eyecup.

120.  The apparatus of claim 116, further comprising:

a controller interface adapted to be coupled to a controller;

wherein the carrier interface is coupled to the controller interface to couple the
controller to the bladder and the heating element when the lid warmer platform is inserted

into the eyecup orifice.



into the eyecup orifice.121. The apparatus of claim
120, wherein the controller interface conprises
we@k@snsdseal wiring, and a pneumatic tubi ng, WhRCEUI200$1€51309
electrical wiring electricay couples to the heating
el ement and the pneumatic tubing fluidly couples to
the bl adder when the lid warner platformis inserted
121i ntTheapparetye ofiglaint 120, veherei ?he chhgolgIriafeafatiScodiprive@blettrical
..100, wherein the insulator contains, a tenperature
Wiripg a0l 2Pgpumetic mgawger@weth@ gisegicalapisingsdpciricatly gouples to the
heat i S8 [ ehgf PR il Ro e AR BLANEN Y iR
warmberepldtfatysisinetted imto demyecwgi orificea controller; a lid
warmer, wherein the lid warnmer is adapted to be
positi oned behind a patient's eyelid on the external
1225 Urth@GgpaAtul BecIginl SO viterdn &ﬁtihﬁﬂ‘&tblsco?ﬁ/fns aW%ﬁ#;p%fa?urE he
lid warner applies heat to an iInner surtface of a
regufpdon te megudate thel dndrgyaippli¢detopbe heating eleavent tot reguletetthe heat
Ioo&; n r soften an obstruction in a nmei bom an gl and,
generalg Ey Ebc?ﬁleﬁ‘ﬁ’ilg eFmeRtt or f ace adapted to coupl e t he
controller to the |lid warner, wherein the controller
is further adapted to: send a signal to the lid warner
123.t o Aagysietn fioe freating meiboiniancglarsi dyisBmetion, campeisingnt ' s
eyel i dt t%,a tenperature level to nelt, |oosen, or
so?f%%“g Tobstruction in a mei boni an gl and; and
MBh N3y dimet) Gviekdn Ble lidPwhmerlid MHapREAE be bosifiGialtRhihdtahe
.heat on the inner surface of the patient's eyelid for
patieat’p ey¢lisorothe extemal gurtace Ph @eseybtaexvﬁp aoppatich@s ewel dderein the lid

warrHe Y HepP b s o Ren R SR Pt o

meltelopseanbr éofited @A lobsthuctibs iamieitondin blaad; a@ner ated by the
heati ng el enent. 125. The system of claim 124, wherein

t hia contepliga pvierface gAantes togoupls the pnntrolleiodhe lidveumer ed

co , | aim 123, wherein the
co%&%H@% cﬁ’é@ﬁ?ﬁ?@?ﬁ{é}o@aﬁgé@o check a fuse on the
l'id war senid acsigriat @ the tid twardiei ®rapblycheaf tottheinnetlsutticesf a
has been previously used before sending the signal to |
t hBatjents Geslidep atempgratuge leuelito slt lnosers e ottenrannbstrggtion in a
Paljefdnish U ;iaﬂdt o a tenperature level to nelt,
| oosen, or~soften an obstruction in a mei bom an
maintain the signal to the lid warmer to maintain the heat on the inner

surface of the patient’s eyelid for a period of time.

124.  The system of claim 123, wherein the controller further comprises a lid warmer
controller that is adapted to control the heating element to control the amount of heat

generated by the heating element.

125.  The system of claim 124, wherein the lid warmer controller is a pulse width

modulated controller.



gl and. 127. The system of claim 123, wherein the
controller further conprises a therapy tiner, wherein

w0 b@sosmseapy timer controls the anmount of ti meP@TES2008/051309
controll er sends the signalgsto the Iid warner to apply
heat to the inner surface of a patient's eyelid. 128.
The system of claim 127, wherein the controller

126.f u rTHaesyskem”Kpﬁ'dlea&BlQé dhepirtie bantrdllgr & fultBércddiipted BREheck a fuse
ler is adapted to display

wher ei e contro
on u%@&’ ‘é(ﬁ%’&‘?ﬁcoatfml{‘qrﬁ% FlRMRIRE lftth%hg Biarmenhas been presionsly rua@fi/
[ dh )

befo%‘éhé(;%lﬁling tﬁ@glgﬁéal té-ﬁlr%tl e‘!romco ?J %Bl?ﬁza@{tcgfh@uql?e? sur\fgb% a'})atlent s
eyeliddediemkerdané lezelad apdie bbosen msesrs&unmntd’metrﬁc&mnen atma’ll@omian
olan lLevel at the Iid warner, wherein the controller is

flurt her adapted to noni tor the tenperature |evel at

the lid warner using the tenperature feedback device.

130. The system of claim 129, wherein the tenperature
127.f edtipayskerai e tlaian 123, ondepein shectonfroler fugthetconpeises a therapy

131.. Th f cl 129,
timef, SHeRR 1 thpaE, P Eortiils P piapSe e "Bm\'i@[eﬁé?n‘{s
signd] Q6 theAiEwhitter A€ ahplP BER @ HHRAnMRY sﬁltfé‘cehﬁ%tﬁaﬁ&lt%

based on the tenperature |level at the I'id warrer from
the tenperature feedback deV| ce. 132. The system of
g C ere e urt her. adapt
126.7 The iy oPORRE) 27, Wtrei B BplsBre it bhisd oA
havitifla VREPBTtirhe? dpt0 MheRULthE REnBEINS iddapied 96 dﬁ?ﬁ& ﬂkafarh&ﬁn of
lid

heating elenment if the tenperature |evel at

time i theherany bagsomthethagpotimer éapay.at ure | evel . 133. The
system of claim 131, wherein the controller is further
adapted to generate an error and/or not send the

129.si Ghasystetn bhelain tR3yarheRin the Hiawamich @urﬂféabérﬁﬁnﬁ:ls QfBfperature
generate heat if t he tenperature level at the lid

feedbe&k eyice adaptedio megsyre hg mpggature evekatdleiligh wigymer, wherein the
contloREPS gﬁr(t fl LP][?Cﬁ o mORtcr ¥ifd &S agﬁ‘e ?e]'vgfyeg[g%e n%wg‘flﬁ%l’q}as nrée[he

contr er conprises-a

tempémnqrelfeﬁdbacﬂ:deezml di spl ay that displays the
tenperature level at the lid warnmer. 135. The system

of claim 123, further conprising a force generating

130. d e’l’%}ésfys{eﬁia&f dSinP PR 'izv?lgreﬁﬂ)%lg ?ﬁg&hﬁﬂé)ﬁﬁc‘ﬂ)agﬁ deRcE K BhMsed

sur a patient eye orce
of at least one thermistor.

131.  The system of claim 129, wherein the controller regulates the signal to the lid
warmer to regulate the heat generated by the heating element based on the temperature

level at the lid warmer from the temperature feedback device.

132.  The system of claim 131, wherein the controller is further adapted to generate an
error and/or disable the signal to the lid warmer to discontinue the generation of heat by
the heating element if the temperature level at the lid warmer exceeds a threshold

temperature level.



generating device applies pressure to the externa
surface of a patient's eyelid. 136. The system of
W@ k@B/0898283, wherein the controller further conpei/E8%08051309
pressure controller that ig4adapted to control the
force generating device to control the anount of
pressure generated by the force generating device.
13313 The Thatern yf thaim 48 1 okledren 1Sconniolecis furtiee all teEto generate an
enerating device is conprised of an eyecup conpri sing
errobarkl/ofqeé send the pignal to te L wemsr ta hayepe bepting eigaent generate
A treyr . Of. [ '
heat B AR e 1By BB Qe MR ufiah A2 8 oy
tempenftbeet e t he bl adder to apply a force to the externa
surface of the patient's eyelid. 138. The system of
cl aim 135, wherein the controller further conprises a
fo f &4 ‘ol .
B S o 8 S PR RN e R ohthisk o display
comphiging o terepeyanerlavdl dipptigthat elisphays dspemperature fvgbayahelid
of the force lever. 139. The system of cl ai m 135,
erein the controller further conprises a pressure
f eedback devi ce adapted to nmeasure the pressure
generated by the force generating device, wherein the
135.corhe eystem of glafnyd 2 hdurthatzpmpdsing arforck igendrating deyice that is

S i BB LS e v
genedRitigGRvikd Applidd Hréx¥gre e extdrid] RurkRR oAt dyRRd.

controller 1s further adapted to generate an error
and/ or di sabl e pressure generated by the force

ge ' Vi Q.discantin r ure generat ed at
136,77 2RE 838 of bl 24 JEif R PR R R
contidlesthdt 8 aggsied ff etrbytht Hercd bemsating d2eiRe t@tdiib] @RVAnt&unt of

exceeds a_threshold pressure level. 141 . The system
presgye gengraiedibtheiprse gpperating degiter ol | er further conpri ses

a display conprising a pressure |evel display that

di spl ays the pressure applied to the external surface
137.0f Théreyspemi bPelhins 136/ elhiettin thédorcE ena Mtdigedevide i€ behprisedDf an

wherein the controller further conpprises a data |og
eyecHp QOmPIAsing A bladders Wherel) the eyscypfisadanted ta dapeuitioned anthe e

externdf QIR Bﬁ@e?ﬁﬁé{t%%‘geﬁ& the tenperature |levels

measur ed e erature feedback device. 143. The

sysheimthe preasure t&frollsharadapted heinflartthobladderftolappiea force to
cgggris$s a _data | og, ag wherein the controller is

the ex{ermal syrfacg of thepatigniss ¢elidi nf or mation rel ating to the
pressure | evels neasured by the pressure feedback

devi ce.
138.  The system of claim 135, wherein the controller further comprises a force lever,

wherein the pressure controller is further adapted to control the pressure generated by the

force generating device in response to engagement of the force lever.

139.  The system of claim 135, wherein the controller further comprises a pressure
feedback device adapted to measure the pressure generated by the force generating
device, wherein the controller is further adapted to monitoring the pressure level at the

external surface of the patient’s eyelid using the pressure feedback device.



144. The system of claim 123, wherein the controller
further conprises an energy source to power the

W@ oovB0gi3ker, and wherein the controller is furPd¢EUS2008/051309
adapted to generate an errays if the energy source
cannot generate a threshold energy amount. 145. The
system of claim 135, wherein the controller is further
adapted to assist in the expression of the obstruction

fr t he nei_bom an_gl and by controlling the pressure
1404 e?n‘gFéi’%%mlS’S@ claga lé%r\zfléeraaﬁ%er %&mrﬁaerdéﬁn%l&r adaged tprgenerate an
: ' ' I LS f her
ero D e e 8 P2 a AR deflcel Tl
presfwre gengyatad atthe egtechal surfacebf the phtienttsasyelio ifl the ptessure generated

endi ng a signal to the rper, to generate
byt SSylpen n%?%‘fl%?ﬁ’i?ﬁe‘!c_‘lld aa‘i\{i\ll?ﬁs@épf%'érﬁé?‘f?l-t he
controller is further adapted to nmaintain the pressure
generated by the force generating device while the
141.c ordihe system of slage h23,nghezeis itlgnaintroBert flaethér cdmyprisees display

enerate heat to reduces blood flowin the patjent's
comiRE A Pies R TELAaY el oIS vt abmiedie ths avsraal
surfge@%ftﬁg}ﬁﬁglytsg@aigf claim 123, wherein the controller

is further adapted to generate a signal to the lid
warner to generate the heat at a tenperature |evel

be en.a X1 Ly 35 and 47 de s Cel sius.  149.
142 BB A Wb B S PP g P, ane
wheifeitf thB @bntasiRPiLhirther MAPRA A Sore iMAINBROEreHitBBab tHedetBErature

lid warnmer to generate the heat at a tenperature |evel
levels anepeerad by predgmpenasiry fegdbagkdles®edegr ees Cel si us. 150.

A system for treating nei bom an gl and dysfuncti on,

conprising: a controller; a lid warnmer containing a
143.hedThé Bgtceph 6MERImM 139)6vtRtdin tHeohiréllobauiier compRAdeit @fla [0, and

be positioned behind a patient's eyelid on the
whergin e gantroller isdfpetherradgpied éxstaredniprmatiqmneasing te theynsessure
' l i r ;es heat to an inner
level‘ségrr?e{aglggd é?a}f ﬂﬁgisﬁ%nt?&{sbagggﬁl%'t 0 a tenperature |evel
to melt, loosen, or soften an obstruction in a

mej bom an gl and; a force generating device adapted to
144. 5 o The gystemp plbelaigh 1 43, avhierpi the copirelics Twithar kemprsgsamtenergy

sour@eytgl .o%r %%Btﬁlk&lér,%df&l{e‘f&%l U\ il&qs Mﬁ? Sdeﬂ)%%i qoie%_ erate

pressure to e Inner surface of a pa s-eye
an ereordf theenergy gbliree camioe géreeate adapihett ¢rergyoambuntt he
controller to the lid warner and the

145.  The system of claim 135, wherein the controller is further adapted to assist in the
expression of the obstruction from the meibomian gland by controlling the pressure

generated by the force generating device.

146.  The system of claim 123, wherein the controller is further adapted to maintain the
pressure generating by the force generating device while the controller is sending a signal

to the lid warmer to generate heat.



force generating device, wherein the controller is
further adapted to: send a signal to the lid warner to
wappsypsdeat to the inner surface of a patient' BCEY£10081051309
to a tenperature level to nglt, |oosen, or soften an
obstruction in a nei bom an gland; control the force
generating device to generate a pressure on the inner

147 surThecgsterth of bRi a8 5 enliersinaletdniollainid Ttk alaptéd'® maintain the
signal to the Iid warnmer to nmaintain the heat on the

pressyii @Fnesafed Ak éheooraerasngratingdevies whilg the cpatroller jresendimg ofsignal
[ | . rein the ..
o ke o FUBRAET Bl BBat (EELRDA N e
therinhbdissipativd dpine thetegelidint rol t he heating el ement to
control the anmpbunt of heat generated by the heating
el ement. 152. The system of claim 151, wherein the lid

wa L] £h~4 ' .
RO LR Sy R SO e
signaldntthedlid warmes t6 gerehate thedmpt sich ttmpetklexef beswedan t he

lid V\%rgsr &Jg geter ne if the lid warner has been
ApPIGXIRALEY P ¢ 82 deHEFr &S ndi ng the signal to the lid

warnmer to apply heat to the inner surface of a

patient's eyelid to a tenperature level to nelt,
149.] odbenystam of dhine h23 rwheban theatontrollérris furthet bdupitealto glendrdte a

.154.. T t f clai 50, .wherein th troll
T A e R Y

apprbj(iﬁﬁlf@]y)gybﬁ@s§d§é}@es_€¢@}§ﬁ§. of time the controller sends
the signal to the lid warnmer to apply heat to the

i nner surface of a patient's eyelid. 155. The system

of ,claimJl54, wherein the controller further conprises
150" o syfiet et T biimiad g raBing i, capPISAET of b t he
copts@tdirg;, i s adapted to display the anount of tine in

the therapy tinmer on the therapy timer display. 156.
The lid yeraps esintainiag mheating elpraewdi wherpin the Hd wearmer is adapted to

Jrt her conprises, a t erature feedbac evi.ce C
be pdi o e BT R AT s T BE IR SO AT of p gatients
eye, WAETSRT the Wdav£ier ipiftics BBAttOhh Binet Surfadé bhepataah@Repelid © a

nonitor the tenperature level at the |id warner using

temperpéure devisbioamelt.dogseratseRenian phstructigyin anpeibepianegtanst
cl g Fdhke gegl’eramg la&ile E@a%tédetg%% rp%gil%ﬁec{ 5t ﬁilg %{%r g&r\ﬂc%%f W%

conpris
patient’s eyelid, wherein the force generating device applies pressure to the inner surface

of a patient’s eyelid; and
a controller interface adapted to couple the controller to the lid warmer and the
force generating device,
wherein the controller is further adapted to:
send a signal to the lid warmer to apply heat to the inner surface of a
patient’s eyelid to a temperature level to melt, loosen, or soften an obstruction in a
meibomian gland;
control the force generating device to generate a pressure on the inner

surface of the patient’s eyelid; and



of at |east one therm stor.158. The system of claim
156, wherein the controller regulates the signal sent
W@ 20081089327 d warmer to regul ate the heat gener aR@rUR008/051309
the heating el enent based agyy the tenperature | evel at
the lid warnmer fromthe tenperature feedback devi ce.
159. The system of claim 158, wherein the controller

i s furt mesinaihathé signalao geriet whendio Biatiddin Ahef ofliRakh®
war nmer .to di scontinue the

the signal to the lid
gerfuiags ‘gﬁh"oPatW%% elffildtfﬁ’éa peid ¢fdineg.enent i f the
tenperature level at the lid warner exceeds a
threshold tenperature level. 160. The system of claim
151158 hewhstermiofi claire 160,wharkihehie ¢antdollet faetheradbapriads & tid warmer
not send the signal to the

erate an error and/or
Cont?ﬁgerm Fedapgd fraiap derheaunmeleprite sentil i amenni ehheat
gené_rgt_egB§tﬁeq{@ﬁﬁ$glgﬁ@nﬂ. evel at the lid warner does not
initially nmeet or exceed body tenperature. 161. The
system of claim 150, wherein the controller further
conpri ses a.dj spl omarising a tenperature |evel
152,47 413 SYPCGtR 2F e Ap LyherHia U WALRT SRl Bpulpeidth
modWBlidEdontrdfe. The system of claim 150, wherein the

controller further conprises a pressure controller
that is adapted to control the force generating device

to.gontrol the.a nt . of . pressuyr enerated by.th
153 0 By O o S SN EA Saa hegg  use
on th1RT ®hitndrhe deemhine if tBE 1id Wakhier ha8 DRBY p2eRusly hREFBefore sending
| ever, wherein the pressure controller is further

the signaptoethie lid wasmer folapplychept togbeinmenmmaca vfalpdtient’h eydlir toa
ragi i,ce in response to engagenent of the
temiBEASE D MBI UG8k SPBY B Sor e TS ES o €t e
controller further conprises a pressure feedback

devi ce adapted to neasure the pressure generated by
154.t hdhe gystan geelaimai $G gvheesin the, copprelaifhrthareonprisess therapy s
. . 1 t0 r re level . at th
ek PG 9860 BORh e bR S5 s YR Bt
signdine gUiewired baspld Byt ¢ethtGhner Shfack T agiatiadt’ scdyaiign 164,
wherein the controller is further adapted to generate
an error and/or disable pressure generated by the

fo s i1ce. j [ .
155. o TAESARAFLAULRAI SE LHERih e toR6OM AR RDEDINSG diplpy ¢
having a tHeeapyrtiasa displaye wherirethe byntediter isudapted em display fige amount of
X deviCﬁ%exceeds a tgﬁeshoLd pressure | evel. 166. The
time 4y, thedhsrapy Bmsy on theghergpycimerdisay.control 1 er furt her
conprises a display

156.  The system of claim 150, wherein the lid warmer further comprises a temperature
feedback device adapted to measure the temperature level at the lid warmer, wherein the
controller is further adapted to monitor the temperature level at the lid warmer using the

temperature feedback device.

157.  The system of claim 156, wherein the temperature feedback device is comprised

of at least one thermistor.



conprising a pressure |evel display that displays the
pressure applied to the inner surface of the patient's
W@ y@Bi08P327167. The system of cl ai m 156, wher ei nP€TIES2008/051309
controller further conpriseg a data | og, and wherein
the controller is further adapted to store infornmation
relating to the tenperature | evels neasured by the
1581 erfhespstemef thnén 146 kwhtevindke cotfi®lleriegulates tiensi@fal 6émitdmhe 1id
further conprises a data

164, wherein the contro]ler
warmgpfo rEgRletG, léqahg?r}?@teﬂw fhi hegting lement tResd Qiithp tasepergure
! | j sure | evels
leveP 1Y NopnEftrorh e Rhbbialife Kadbilk GLERSLT © 65" “The
system of claim 150, wherein the controller further

1592 SR8 e T LY, P o Bl ST b e

OARS IbRthE S84l th khd IREWSRES AR
erroa t hr eslhol d enlegr ay am)un\tv. 1%86:((1%%%{@3& e g%ragﬁgl‘éﬁ]ﬂéa‘?by

the hegting elamery ifi thetemperaturolevelrat ithe lidiwarnner eackeps @ threshold
temassti st, in the expression of the obstruction fromthe
?Brc?r#‘é " gl and by controlling the pressure generated
by the force generating device. 171. The system of
clai m 150, wherein the controller is further adapted
160.t o Theisysteam af elain p5Bsvherein gercontroliet ibfurtheeadaptaddo generate an

t vi.ce .l e the controller. is sending a
erro iR} B i {Rlndie WimGE b it tafind SpneRdpcherate
heat $fytat estmRiataleatvel 4bMe HARRERENdSd3Q10E RINiIR th&t ot Sxded bH&F

adapted to maintain the pressure generated by the
tempepHEE- gener ati ng devi ce while the controller is
sending a signalto the Iid warnmer to generate heat to
reduce blood flowin the patient's eyelid to reduce
161.comMuesystene ohelaim I 5 SvHetdintelwnhelddr fapidriceghptidest\@splay
inner surface of the patient's eyelid. 173. The system
compyisipg afemperaiure gl display Haat disalays thedemperatuge lewelrat the lid
apted to generate a signal to the |lid warner to
generate the heat at a tenperature | evel between
approxi mately 35 and 55 degrees Cel sius. 174. A system
for treating nmeibom an gland dysfunction, canprising:
162.5; CHHAISERT BFCla | 304 NIRRT ARSI TUThes CmETiogE HpSSHES
f
con BB 3054 D381 e LA PRl amount o
presducogaeratal bysthe tfeme genevdtstgrdesticeon i n a nei bom an gl and;

163.  The system of claim 150, wherein the controller further comprises a force lever,
wherein the pressure controller is further adapted to control the pressure generated by the

force generating device in response to engagement of the force lever.

164. The system of claim 150, wherein the controller further comprises a pressure
feedback device adapted to measure the pressure generated by the force generating
device, wherein the controller is further adapted to monitor the pressure level at the inner

surface of the patient’s eyelid using the pressure feedback device.



a force generating device that is adapted to be

positioned on the external surface a patient's eyelid,
wWoR@BMe89321 he force generating device applies pPEBEVES/051309

to the external surface of @ patient's eyelid; and a

controller interface adapted to couple the controller

to the lid warner and the force generating device,

165whéiheispstethf chairhrl 6#) whereia theicdninetlerid dpitied atgpted®gndrate an
sigpal ,.to.the Iid warner t pply heat to the external
errog it o disedfe Rressirs gemeratedydhe doree 2eperatingedexicg te diseqnsinue
P ot PR el ek o PR SRS BEA e plhstine gencrated by
the forcegenenating devipy essedsa threshdié peesswre kvl sur f ace of t he
patient's eyelid; and maintain the signal to the lid
warnmer to maintain the heat on the external surface of
1661 herhBaydt&@nof 8l ' i ' ' i
o o Bl S R e b R mpees ¢ A3play
compuisipg i pesssure vl diaplayp that displaps the preskare appliedtaphethntiosurface
of t config |t h]g heating el enent to control the anmount of
hﬁé’& l'gesn ‘il'ed by the heating el enent.176. The system
of claim 175, wherein the lid warner controller is a
pul se wi dth nodul ated controller. 177. The system of
167.c| dihersysrem ofipleineil $6,twherein therasintrederi furtherrcomprisesimgata tbe, and

fus n the lLid warner to determne if the
whefefy S5 o S Rn B Adipiet R MmeBot R Rut fad frgbpiare
leveRingashred By tietehipranaté fRELAR RPREY heat to the external
surface of a patient's eyelid to a tenperature | evel

to nelt, |oosen, or soften an obstruction in a

168. tmli gﬂg ?ﬁ?ﬁ{% ?f @?ﬁi? lljéﬁ?, %Vhe-lrgﬁ? thseyc%hﬁgﬁé%ffgﬁié%g%%/n%gﬁ%%a% Fo' g[] and

her conprises a

whensfietheicontidlRr isrthgyadapte to storetinfrati Gerebidignsd tiefprédsire
the controller sends the signal to the |lid warner to

levelgpgagurgd By thepressuredgediaplafedes-f ace of a patient's
eyelid. 179. The systemof claim 178, wherein the
controller further conprises a display having a

169.t h&hampstam ofelaici $50, agheraidn theedontrdlite foindricompeikesi # energy

adapted to di splay the amount of time in the therapy
sourgs; iedioWsh therrantrplisraangd Whareip thy %oatrs{kr i ferther pdanigds fogengrpte

an effo3f fﬁe]et?lérlgg%ﬁrcg tahrioP BerdetHe WRLEEO1] M RPIMGHIPT | SEs a

tenperatu

170.  The system of claim 150, wherein the controller is further adapted to assist in the
expression of the obstruction from the meibomian gland by controlling the pressure

generated by the force generating device.

171.  The system of claim 150, wherein the controller is further adapted to maintain the
pressure generated by the force generating device while the controller is sending a signal

to the 1id warmer to generate heat.

172.  The system of claim 150, wherein the controller is further adapted to maintain the

pressure generated by the force generating device while the controller is sending a signal



f eedback device adapted to neasure the tenperature
| evel at the Iid warnmer, wherein the controller is
W0 eoolga32adapt ed to nonitor the tenperature | eR€lr/US2008/051309
the lid warner using the teoperature feedback devi ce.
181. The system of claim 180, wherein the tenperature
f eedback device is conprised of at |east one

to theﬂkfwilmteo to gétﬁl’ehte Héwe t(sgeﬂtl&mmcf)d flbwiimteStienesyelia té Rduce
sent _to the lid warner

contr r es the
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based on the tenperature level at the lid warnmer from
the tenperature feedback device. 183. The system of
1734:I dihmsysem ofiblaimeil A0t wieereio e aintretler is fiinthier héaptadi@pieacrate a
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signpi g et Scted o Ebteshie PiReat HE GOREAUNT GReboMESR byt he
approRithdtelg 39'aﬁ&€5”deg1feest@&sﬁ1§”per ature level at the lid
war mer ~ exceeds a threshold tenperature |evel. 184. The
system of claim 182, wherein the controller is further
174.ad Apstystém for geathfgihelbamlmglmd dysflinotiom@onpeigigt he
Si ﬁnal P the Hd warner to have the heating el enent
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melfé‘?f%‘é gf‘ﬁg’re level at the |id warnmer. 186. The system
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tom%f’or&hﬁéﬂgl%ﬂcﬁ pressure generated by the force

control the force generating device to generate a pressure on the external

surface of the patient’s eyelid; and

maintain the signal to the lid warmer to maintain the heat on the external

surface of the patient’s eyelid for a period of time.

175.  The system of claim 174, wherein the controller further comprises a lid warmer
controller that is adapted to control the heating element to control the amount of heat

generated by the heating element.



generating device in response to engagenent of the
force lever. 189. The system of claim 174, wherein the
w@omsogd3ker further conprises a pressure feedbBCRUS2008/051309
devi ce adapted to neasure ffHp pressure generated by
the force generating device, wherein the controller is
further adapted to nonitor the pressure |level at the
176.exTae spdtern of thoe 135, witecipalic kdivagma\ehirolldtis Pul@@ @idth
es ure eedback device.190. The system of claim 189,
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system of claim 180, wherein the controller further
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wherein the controller is further adapted to store

information relating to the pressure | evels neasured
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rmer to generate heat to reduce blood flow in the
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182. The system of claim 180, wherein the controller regulates the signal sent to the lid
warmer to regulate the heat generated by the heating element based on the temperature

level at the lid warmer from the temperature feedback device.

183.  The system of claim 182, wherein the controller is further adapted to generate an

error and/or disable the signal to the lid warmer to discontinue the generation of heat by



convective heat |loss fromthe heat applied to the
external surface of the patient's eyelid. 198. The
waymBesaset claim 174, wherein the controller iBCFUS100&051309
adapted to generate a variafgge signal to the lid
warmer to generate the heat at a tenperature |evel
bet ween approxi mately 35 and 55 degrees Cel sius. 199.
the Weatiyg tlemehtaf tHerteapéramrevieElaiidan idwamsbr dysded 8 thireghold
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tempehagufeor ce gener ati ng devi ce, wherein the controller |s
further adapted to: send a signal to the Iid warner to
apply heat to the tissue to a tenperature level to
185. mi"l“he sYsRRP Sf'elaﬁ’ﬁ IWf\ﬁ}féFelﬁlfhe%‘ﬁﬁBH’é‘rtﬂlﬁﬁbr Bprif& LATHIR
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comprigings tamperainretlenel dispkydhat displagys the teimperstuoobvel ashe Ind
the area of the tissue to reduce thermal dissipation
A the tissue; and maintain the si gnal to the lid
warmer to nmaintain the heat on the tissue for a period
of time. 200. The system of claim 199, wherein the
186.colhe systear of elpinh &74, pdepain ﬂv@ssoatroluqu fetharspmpoisesrapressire
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lid warner controller is a pulse width nodul at ed
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warney to heat to the tissue to a tenperature
extennal surf: ageboﬁ.;gp patlent s eyelid,

wherein the pressure controller is adapted to inflate the bladder to apply a force to
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the external surface of the patient’s eyelid.

188.  The system of claim 174, wherein the controller further comprises a force lever,
wherein the controller is further adapted to control the pressure generated by the force

generating device in response to engagement of the force lever.

189.  The system of claim 174, wherein the controller further comprises a pressure
feedback device adapted to measure the pressure generated by the force generating
device, wherein the controller is further adapted to monitor the pressure level at the

external surface of the patient’s eyelid using the pressure feedback device.



| oosen, or soften an obstruction in a nmei bom an gl and.
203. The system of claim 199, wherein the controller
wo eooBlaga32zonpri ses a therapy tiner, wherein theCT/H8208$/§51309
timer controls the anount o63tinme the controller sends
the signal to the lid warnmer to apply heat to the
tissue. 204. The system of claim 203, wherein the
190.c offthe system of diairhé 89,cmlmpein stescomtrdllapk yrtHeaudapgedto generate an
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195. The system of claim 174, wherein the controller is further adapted to assist in the
expression of the obstruction from the meibomian gland by controlling the pressure

generated by the force generating device.

196. The system of claim 174, wherein the controller is further adapted to maintain the
pressure generated by the force generating device while the controller is sending a signal

to the lid warmer to generate heat.

197. The system of claim 174, wherein the controller is further adapted to maintain the

pressure generated by the force generating device while the controller is sending a signal



pressure generated by the force generating device.
212. The system of claim 199, wherein the controller
wo eooslega32zonpri ses a force | ever, wherein the PCT/US2008/051309
controller is further adaptesd to control the pressure
generated by the force generating device in response
to engagenent of the force |ever. 213. The system of
to thellal warh@9to gdnerats heat tereducet blodd Bow finu tHehatienttngprelid €S reduce
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.214.. T temof claim?213, wherein the contrqller
varigh3e igpal o e HENSE B fo Begy e o e iBpeTais 5o hebsme
apperi%’ﬁa‘iél%rSSQﬁ&‘SSﬁEﬁ@eﬁYelEih?. force generating device to
di sconti nue pressure generated at the tissue if the
pressure generated by the pressure generating device
exgeeds a.threshol d pressure |eyel . 215. The system of
199.¢] %I%S%%for\%ﬁ%t}% rﬁe@ﬁlgla&gﬁ?}do SSBRCHOR CRBIPTISBE | ses a
di gebayolepri sing a pressure |level display that

di spl ays the pressure applied to the tissue.216. The
sy 8lidrvasmer fatitaining 3, heqting dementhwhersin the lidevarmgr istadapted to

rj | og,. and erein.the controller is
be PR P55 B 00 s s B b T oG bR o mete
loosérg WP suffenthebs@iv@ion intRSHEBEmbN g4 t enperat ure
f eedback device. 217. The system of claim 213, wherein

t ha farepgensrating deyice pdaptedhiopieippsisionedion theltisgue, awhgrein the force
rej.n: IS f.ur r adapted to store
gene%@g?fﬁg{clle Eﬁp lfeg {bg‘fs?‘!ﬁjﬁ ?cg gfeft ﬁge&p tflgcgs ure Ipev el s neasured

by a thirgblee ffetfaee hégrbbrkcodpMéithecontrbBer thhike Hil Stagfeiodnd the
clai m 199, wherein the controller further conprises an
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var mer  Qingdh oAl ghal RAthe lid warmer to maintain the heat on the tissue for

a period of time.

200. The system of claim 199, wherein the controller further comprises a lid warmer
controller that is adapted to control the heating element to control the amount of heat

generated by the heating element.

201.  The system of claim 200, wherein the lid warmer controller is a pulse width

modulated controller.



221 . The systemof claim 199, wherein the controller
is further adapted to generate a variable signal to

W@ b@ssw2ar ner to generate the heat at a tenpRCEHUS2088/051309
| evel between approxi matel y085 and 55 degrees Cel si us.

202.  The system of claim 199, wherein the controller is further adapted to check a fuse
on the lid warmer to determine if the lid warmer has been previously used before sending
the signal to the lid warmer to apply heat to the tissue to a temperature level to melt,

loosen, or soften an obstruction in a meibomian gland.

203.  The system of claim 199, wherein the controller further comprises a therapy
timer, wherein the therapy timer controls the amount of time the controller sends the

signal to the lid warmer to apply heat to the tissue.

204. The system of claim 203, wherein the controller further comprises a display
having a therapy timer display, wherein the controller is adapted to display the amount of

time in the therapy timer on the therapy timer display.

205. The system of claim 199, wherein the lid warmer further comprises a temperature
feedback device adapted to measure the temperature level at the lid warmer, wherein the
controller is further adapted to monitor the temperature level at the lid warmer using the

temperature feedback device.

206.  The system of claim 205, wherein the temperature feedback device is comprised

of at least one thermistor.

207. The system of claim 205, wherein the controller regulates the signal sent to the lid
warmer to regulate the heat generated by the heating element based on the temperature

level at the lid warmer from the temperature feedback device.

208. The system of claim 207, wherein the controller is further adapted to generate an
error and/or disable the signal to the lid warmer to discontinue the generation of heat by
the heating element if the temperature level at the lid warmer exceeds a threshold

temperature level.
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209. The system of claim 207, wherein the controller is further adapted to generate an
error and/or not send the signal to the lid warmer to have the heating element generate
heat if the temperature level at the lid warmer does not initially meet or exceed body

temperature.

210. The system of claim 199, wherein the controller further comprises a display
comprising a temperature level display that displays the temperature level at the lid

warmer.

211. The system of claim 199, wherein the controller further comprises a pressure
controller that is adapted to control the force generating device to control the amount of

pressure generated by the force generating device.

212. The system of claim 199, wherein the controller further comprises a force lever,
wherein the controller is further adapted to control the pressure generated by the force

generating device in response to engagement of the force lever.

213. The system of claim 199, wherein the controller further comprises a pressure
feedback device adapted to measure the pressure generated by the force generating
device, wherein the controller is further adapted to monitor the pressure level at the inner

surface of the patient’s eyelid using the pressure feedback device.

214. The system of claim 213, wherein the controller is further adapted to generate an
error and/or disable pressure generated by the force generating device to discontinue
pressure generated at the tissue if the pressure generated by the pressure generating

device exceeds a threshold pressure level.

215. The system of claim 199, wherein the controller further comprises a display

comprising a pressure level display that displays the pressure applied to the tissue.



WO 2008/089327 PCT/US2008/051309
107

216. The system of claim 205, wherein the controller further comprises a data log, and
wherein the controller is further adapted to store information relating to the temperature

levels measured by the temperature feedback device.

217. The system of claim 213, wherein the controller further comprises a data log, and
wherein the controller is further adapted to store information relating to the pressure

levels measured by the pressure feedback device.

218. The system of claim 199, wherein the controller further comprises an energy
source to power the controller, and wherein the controller is further adapted to generate

an error if the energy source cannot generate a threshold energy amount.

219. The system of claim 199, wherein the controller is further adapted to assist in the
expression of the obstruction from the meibomian gland by controlling the pressure

generated by the force generating device.

220. The system of claim 199, wherein the controller is further adapted to maintain the
pressure generated by the force generating device while the controller is sending a signal

to the lid warmer to generate heat.

221. The system of claim 199, wherein the controller is further adapted to generate a
variable signal to the lid warmer to generate the heat at a temperature level between

approximately 35 and 55 degrees Celsius.



